FNQ Redional
C Ordanisation
of Councils

AGENDA
FNQ Regional Roads and Transport Group
Meeting No. 90

9.00am to 10.30am
Friday 11 September 2026

Online

Please join the meeting from your computer, tablet or smartphone using the link
below.

Microsoft Teams need help?

Join the meeting now
Meeting ID: 415 704 738 392 7
Passcode: ou2T6Qh2

Dial in by phone
+61 2 8320 9229,,335872725# Australia, Sydney

Find a local number

Phone conference ID: 335 872 725#
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https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Faka.ms%2FJoinTeamsMeeting%3Fomkt%3Den-US&data=05%7C02%7Ca.hancock%40fnqroc.qld.gov.au%7C1268f231a8044e1f286c08de4c0d5454%7Cbed5512b9b9f499caea570d611e0778c%7C0%7C0%7C639031817311872466%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=xT%2FfZllHbOKCGF%2BArQ7rOe1eXoVGGYU32bPqTHvah6Q%3D&reserved=0
https://aus01.safelinks.protection.outlook.com/ap/t-59584e83/?url=https%3A%2F%2Fteams.microsoft.com%2Fl%2Fmeetup-join%2F19%253ameeting_YjMzY2M2MzYtMDI3My00MmQ1LThlMGEtOGFjYTJiMDc1YWYx%2540thread.v2%2F0%3Fcontext%3D%257b%2522Tid%2522%253a%2522bed5512b-9b9f-499c-aea5-70d611e0778c%2522%252c%2522Oid%2522%253a%25220f3bd1b6-6193-4766-bded-c9ac4ccb488c%2522%257d&data=05%7C02%7Ca.hancock%40fnqroc.qld.gov.au%7C1268f231a8044e1f286c08de4c0d5454%7Cbed5512b9b9f499caea570d611e0778c%7C0%7C0%7C639031817311892071%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=dl85j7K04U9cGiLxtMWbdjuK%2BMpu8eB22yhVP7XLLD4%3D&reserved=0
tel:+61283209229,,335872725
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdialin.teams.microsoft.com%2F0e1fdb3b-f2b8-4ae0-b6e9-64505522edee%3Fid%3D335872725&data=05%7C02%7Ca.hancock%40fnqroc.qld.gov.au%7C1268f231a8044e1f286c08de4c0d5454%7Cbed5512b9b9f499caea570d611e0778c%7C0%7C0%7C639031817311910169%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=JKvZXhqExpCsO22C9grSCaqAXVvfXFDKI3PsZDCkgM4%3D&reserved=0

1. WELCOME

2. APOLOGIES

A list of apologies will be tabled at the meeting.

3. CONFIRMATION OF PREVIOUS MINUTES

3.1 Minutes of Meeting No.89 held on 2 July 2026
Pages 4 - 17

4. BUSINESS ARISING FROM PREVIOUS MEETING

4.1 Action items from RRTG Board Meeting No. 89 — 2 July 2026

ACTION Responsible
Person(s)

Douglas Shire Council to provide TMR with details of Douglas Shire
557.3 roads where washouts have been identified as a Couﬁcil

concern for further investigation. (updated)

FNQROC to arrange a meeting with TMR Regional Complete —

Manager to discuss concerns regarding the intended meeting
565.1 outcomes of the updated Regional Road Investment FNQROC scheduled for

Strategy (RRIS) and the scope of the project. 16 September

2026

5. NOTING OF TECHNICAL COMMITTEE MINUTES & RECOMMENED
MOTIONS

5.1 Minutes of Technical Committee Meeting No. 146 — 12 August 2026 & 17 August 2026
Pages 18 — 28
Recommended Motions
Item No 5 That the RRTG endorse the updated 2026-27 — 2029-30 works program.
Pages 20 - 22 and Appendix A

Item No 8 That the RRTG approve the FNQ Road Treatment Good Practice Guides and
recommend their endorsement by the FNQROC Board.

Pages 26 — 27 and Appendix B — R19 — FNQ Road Treatment Best Practice Guides
For Noting

Item No 11

Pages 26 - 27

LRRS Network Assessment — Update
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6. PROGRAM UPDATE TMR

¢ TMR Update
Darryl Jones, District Director (Far North), DTMR

7. ROADS AND TRANSPORT ALLIANCE UPDATE

¢ Roads and Transport Alliance Update.

Natalee Jennings, Manager, Local Government Partnerships, DTMR

8. LGAQ UPDATE

e LGAQ Update

Jarrod Hellmuth, LGAQ representative

9. 2026 LGAQ ANNUAL CONFERENCE - ROADS AND TRANSPORT
FORUM

10. JOINT PURCHASING AND RESOURCE SHARING

e [fanyissues

All

11. ROAD SAFETY

o [fanyissues

All

12. GENERAL BUSINESS

13. NEXT TECHNICAL COMMITTEE MEETING NO. 147

e Thursday 16 October 2026, Cairns Regional Council

14. NEXT FNQ RRTG MEEETING NO. 90

e  Thursday 5 November 2026, Cairns Regional Council

15. MEETING CLOSE
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Minutes of the 89" FNQROC Regional Roads
and Transport Group

| MeetingNo /80
Meeting Name FNQ Regional Roads and Transport Group
Date 2 July 2026
Time 9:00am
Venue Civic Reception Room, Cairns Regional Council, Spence Street, Cairns

REPRESENTATIVES

.

Cr Matthew Tickner (Deputy Chair) ' Cairns Regional Council
Cr Teresa Millwood, Mayor Cassowary Coast Regional Council (online)
Cr Robyn Holmes, Mayor Cook Shire Council
Cr Trevor Pickering, Mayor Croydon Shire Council
Cr Lisa Scomazzon, Mayor Douglas Shire Council
Cr Barry Hughes Etheridge Shire Council (online)
Cr Mladen Bosnic Mareeba Shire Council
Cr Annette Haydon Tablelands Regional Council
Cr Daryl Sexton, Mayor Yarrabah Aboriginal Shire Council
Ms Lisa Bennet Dept of Transport and Main Roads
Amanda Hancock (Coordinator) FNQROC
OBSERVERS
'Andrew Graffen  ~~ Cassowary Coast Regional Council (online)
Brian Joiner Cook Shire Council
Jacqui Creswell Croydon Shire Council
Scott Osman Douglas Shire Council
Page 1 of 10
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Louise Knol Etheridge Shire Council (online)

Michael Miller Yarrabah Aboriginal Shire Council
Brendon Clancy Dept of Transport & Main Roads (online)
Natalee Jennings Dept of Transport & Main Roads
Michael Ringer Dept of Transport & Main Roads
Darlene Irvine FNQROC

APOLOGIES
Mark Wuth Cairns Regional Council
Peter Franks Mareeba Shire Council
Cr Alistair Gibson Wujal Wual Aboriginal Shire Council
Peter O'May Woujal Wujal Aboriginal Shire Council
Jarrod Hellmuth LGAQ

561. INTRODUCTION

The meeting commenced at 9:00am.

Cr Tickner, Cairns Regional Council welcomed all attendees to the RRTG meeting and advised that, as Cr
Hughes was attending online, he would be chairing the meeting.

562. CONFIRMATION OF PREVIOUS MINUTES

Minutes of Meeting No. 88 held on 7 May 2026
Motion

“That the minutes of the 88th FNQ Regional Roads and Transport Group Meeting held on 7 May 2026
are confirmed.”

MOVED: Cr Trevor Pickering
SECOND: Cr Lisa Scomazzon

CARRIED

FNQ RRTG Meeting No. 89 — 2 July 2026 Page 2 of 10
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563.BUSINESS ARISING FROM PREVIOUS MEETING

Responsible

ACTION Person(s) ST

RRTG TC to progress advocacy for State funding for Asset Amanda Hancock,
Condition Assessments on Local Government LRRS roads. FNQROC

TMR have confirmed the following:

The current contract arrangement related to assessments on the state-controlled road network only. The condition
assessments for that network, while local governments are responsible for managing and assessing their own road
networks. TMR does not provide funding for local government network condition or asset assessments.

FNQROC have therefore approached NTRO directly, and NTRO has indicated a willingness to work with councils on
this initiative. NTRO is scheduled to undertake assessments of the State-controlled network in August. Details of
the LRRS network have been provided to NTRO to obtain pricing for a similar assessment and once the scope and
methodology have been agreed they will provide pricing for the RRTG TC to consider further.

557 1 TMR to meet with Cassowary Coast Regional Council to discuss

works on Mourilyan Harbour Road. Darryl Jones, TMR Complete

Cassowary Coast advised that a meeting had taken place which has provided more clarity and requested more
early engagement on similar works would be beneficial to all parties.

TMR to respond to the request for the consultation on Disability

5572  |Parking, previously targeted at specific councils including Cairns ;
Regional Council, to be distributed to all FNQ RRTG member Tanya Lindenberg, TMR
councils.

Complete

Douglas Shire Council to provide TMR with details of roads Mayor Scomazzon, Outstanding
s57.3  Where vegetation management has been identified as a concern  Douglas Shire Council
for further investigation.

Douglas Shire advised that the wording for this action was incorrect and that the query had been related to wash-
outs as opposed to vegetation which had been raised by Cassowary Coast Regional Council. Wording to be
updated.

Croydon Shire Council to write to TMR to request a review and Mayor Pickering, Complete
5574  [potential variation of the maintenance arrangements for the Gulf  |Croydon Shire Council
Development Road under their RMPC maintenance contract.

TMR to check and advise Cassowary Coast Regional Council if
increased traffic volumes on Murdering Point Road by Silica Complete
557.5  |Resources Australia (SRA) have triggered additional Darryl Jones, TMR
maintenance contributions.

Cassowary Coast Regional Council advised that the material is potentially now being transported via rail.

557.6 Existing RRTG meetings to be extended by 30 minutes IAmanda Hancock, Complete
commencing at 9:00am and concluding at 10:30am. FNROC
FNQ RRTG Meeting No. 89 — 2 July 2026 Page 3 of 10
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564.NOTING OF TECHNICAL COMMITTEE MINUTES & RECOMMENED
MOTIONS

564.1 Minutes of Technical Committee Meeting No. 145 — 12 June 2026

Since the meeting, Cassowary Coast Regional Council had advised of an underspend of $37,758 on their
2025-26 Etty Bay project. The TIDS funding for this project has therefore been reduced by this amount and
the available funds allocated to El-Arish Mission Beach Road project which remains underfunded and the
highest priority banked project. Thid will ensure full expenditure of all available funding.

Motion

“That the RRTG endorse the updated 2025/26 — 2028/29 Works Program (#7596796) as attached in
Appendix A proposed by the RRTG TC at their meeting of 12 June 2026 and as amended on 29 June 2026.”

MOVED: Cr Mladden Bosnic

SECOND: Cr Daryl Sexton
CARRIED

It was additionally noted that at the last RRTG Technical Committee meeting, Mr Travis Mitchell, Cairns
Regional Council had been elected Chair of the RRTG TC and Mr Kael Whitnell, Mareeba Shire Council had
been appointed Deputy Chair of the RRTG TC following the departure of Mr Khubaib Khan, Cook Shire
Council. Cr Tickner thanked Mr Khubaib Khan for his service to the committee.

565.PROGRAM UPDATE - MS LISA BENNET, ACTING DISTRICT DIRECTOR,
NORTH QUEENSLAND, TMR

TMR provided an update on the progress on recovery work across the Far North District as follows:

Disaster Recovery Funding Arrangements (DRFA)

Kuranda Range Road:
e 25 sites from TC jasper completed
e 10 sites from February 2025 event
o 3 sites completed
e Majority of works to be completed in 2026, with more complex works that require additional time to
be completed by mid-2027

Captain Cook Highway:
o Ellis Beach to Wangetti south
o Drilling and installation of anchors for debris flow barriers is progressing
o Pavement repairs to start soon. Night works may be required.
e Rex Lookout to Turtle Creek Beach
o Stabilisation works including retaining structures has started
o Pebbly Beach:
o Day works under single-lane traffic control in place.
e Palmerston Highway:
o This project has been completed, and two-traffic has been reinstated.
¢ Gillies Range Road:
o Works on six upslope and downslope sites is underway
o Site 4 has been completed and two-way traffic reinstated

FNQ RRTG Meeting No. 89 — 2 July 2026 Page 4 of 10
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e Mossman — Mount Molloy Road:
o Slope stabilisation works continuing at two sites

e Mossman — Daintree Road:
o Gabion baskets being installed for the remaining section of retaining wall
o Single-lane traffic control is in place.

Bruce Highway Targeted Safety Program (BHTCP)

Projects currently underway:

e Bruce Highway (Ingham — Innisfail), various locations, pavement strengthening

e Bruce Highway (Innisfail — Cairns), various locations, pavement strengthening

o Bruce Highway (Ingham Innisfail), Dean Road to Tully High School, wide centre line treatment,
completion scheduled for mid-2027

e Bruce Highway (Ingham Innisfail), Aldridge Road to Poppi Road, wide centre line treatment,
completion scheduled for late 2026

Projects with construction scheduled to start later this year:

e Bruce Highway (Ingham — Innisfail), Mourilyan Harbour Road, upgrade intersection
e Bruce Highway (Ingham — Innisfail), Bowder Creek to Damper Creek, wide centre line treatment
o Bruce Highway (Ingham — Innisfail), Tully — Mission Beach Road, upgrade intersection

The following tenders have been released earlier this year/will be released in 2026-27:

e Bruce Highway (Innisfail — Cairns), Anderson Road (Aloomba Turn Off), upgrade intersection, design

e Bruce Highway (Innisfail — Cairns), Babinda to Deeral, planning and design for wide centre line
treatment and upgrade intersections

e Bruce Highway (Innisfail — Cairns), Eubenangee to Josephine Creek, planning and design for wide
centre line treatment and upgrade intersections

e Bruce Highway (Innisfail — Cairns), Fishery Falls to Behana Creek, planning and design for wide
centre line treatment and upgrade intersections

e Bruce Highway (Innisfail — Cairns), Mill Road and Thompson Road, upgrade intersection, design

¢ Bruce Highway (Innisfail — Cairns), Mill Road to Swallow Road, upgrade intersections, design

e Bruce Highway (Ingham — Innisfail), Poppi Road to Moresby River, planning, design and construct
wide centre line treatment and upgrade bridges

e Bruce Highway (Ingham — Innisfail), Liverpool Creek to Aldridge Road, wide centre line treatment,
construction

e Bruce Highway (Ingham — Innisfail), Nicholson Road to Five Mile Creek, wide centre line treatment,
construction

e Bruce Highway (Ingham - Innisfail), Boogan Road to Mourilyan, wide centre line treatment,
construction

e Bruce Highway (Ingham - Innisfail), Silkkwood to Spanos Road, wide centre line treatment,
construction

e Bruce Highway (Innisfail — Cairns), Babinda to Deeral, wide centre line treatment and upgrade
intersections, construction

e Bruce Highway (Innisfail — Cairns), Fishery Falls to Behana Creek, wide centre line treatment and
upgrade intersections, construction

To keep traffic moving safely and reliably during construction, our aim is to maintain two-lane, two-way flow
wherever possible.

FNQ RRTG Meeting No. 89 — 2 July 2026 Page 5 of 10
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Budget
The Queensland State Budget was handed down on Tuesday 23 June 2026.

The Budget included commitments for:

e Cairns Western Arterial Road duplication, Stage 1 (Lake Placid Road to Captain Cook Highway)

e Barron River bridge replacement

o Kuranda Range Road safety and resilience upgrades

e Disaster Recovery Funding Arrangement projects on Captain Cook Highway, Gillies Range Road,
Kuranda Range Road, Peninsula Developmental Road, Mossman — Mt Molloy Road, Mossman —
Daintree Road, Gregory Developmental Road, Topaz Road, Pine Creek — Yarrabah Road, Bruce
Highway

o Cape York Region Package Stages 2 and 3

¢ Intersection and safety improvements at various locations

o Kennedy Developmental Road sealing and upgrade flood ways (The Lynd to Hughenden)

e Budget items are reflected in the new QTIP for 2026-27 to 2029-30.

e QTRIP items may be marked as ‘funding allocation’ rather than a specific figure. This ensures a
competitive tendering environment.

Regional Road Investment Strategy (RRIS)

TMR does not support the RRTG undertaking a Regional Road Investment Strategy.
A RRIS includes roads under TMR jurisdiction. TMR is best placed to undertaking planning on our network.

Following discussion, it was agreed that a meeting would be convened to further discuss the matter, as
councils do not intend to undertake planning on TMR roads and that the project was about understanding
how the network does, and will work, tenure blind so that investment is focused in the right areas.

Action Item 565.1 FNQROC to arrange a meeting with TMR Regional Manager to discuss concerns
regarding the intended outcomes of the updated Regional Road Investment Strategy (RRIS) and the
scope of the project.

566. ROADS AND TRANSPORT ALLIANCE UPDATE - NATALEE JENNINGS,
MANAGER (LOCAL GOVERNMENT PARTNERSHIPS), POLICY, PLANNING
& INVESTMENT, DTMR

Transport and Infrastructure Development Scheme (TIDS) Funding

e Statewide RTA TIDS expenditure is being finalised for the 2005-26 financial year. Expecting a fully
expended program.

e May end of month expenditure report is available on your RRTG SharePoint page and has been
emailed out.

e Final TIDS expenditure report for 2025-26 will be provided in due course. If you have any questions
about the report, please reach out to the LGP team.

Statewide Capability Development Fund

e In 2025-26, FNQ RRTG utilised SCDF funding for three training courses.

* In 2026-27, $600,000 in TIDS funding will again be available through the SCDF to support capability
improvement projects aligned with the Alliance’s vision and the needs of local government and
RRTGs.
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e AllRRTG members are encouraged to identify and pursue training or capability-building opportunities
with applications for funding now being accepted for next financial year. Application form and
guidelines are available on the RTA SharePoint page.:

Aboriginal and Torres Strait Islander TIDS

e Each year, TMR invites eligible councils to submit applications for an annual state-wide funding
allocation for Aboriginal and Torres Strait Islander TIDS.

e The 2026-27 projects have been awarded and the Councils notified.

¢ Anticipated that 2027-28 submissions will be sought in late 2026.

Annual Progress Report

e Project stories and photos for the next edition of the RTA Annual Progress Report are due by Friday,
10 July 2026.
¢ Please submit your RRTGs stories and before and after photos through your SharePoint page.

Queensland Crash Data — Local Government Road — Data to 30 September 2025

. Latest reports for crash data on local government roads were emailed out on 17 June 2026. Report
files also available on your RRTG SharePoint site, under the Crash Data button.

. The two reports, Emerging Crash Locations and Ranking of Midblock and Intersections, are
produced by TMR’s Safer Roads team and contain data to 30 September 2025.

. Councils are asked to investigate the highest ranked sites to determine road infrastructure related
factors that may have contributed to the increase in crash rate and identify potential mitigation
treatments.

. Funding for treatments can be sought from the Black Spot program or other road safety grants
that may arise.

. If you need to share these files with council colleagues, please download the reports and share

through your internal channels.

TMR Funding Programs

* Nominations for the Australian Government’s Black Spot Program 2027-28 to 2028-29
development round are now open.

e For this year’s Black Spot Development round, funding is being primarily provided for the 2027-28 to
2028-29 two-year period. However, funding can also be provided for 2029-30 for locations where
complexity / time required to construct requires three years to complete.

Update to LGP Contact Information

e Team has transitioned from the Roads and Transport Alliance Project Team (RTA/RTAPT) to the
Local Government Partnerships (LGP) team.

e New team email address is LGPteam@tmr.qld.gov.au. Please use this address for all future
correspondence, application submissions and meeting invitations.

e Previous emails (roads.alliance.communications@tmr.qld.gov.au, rta@tmr.qld.gov.au and
RRTGForms@tmr.qgld.gov.au) will be progressively phased out.

568. JOINT PURCHASING & RESOURCE SHARING

Nil.
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569.ROAD SAFETY

Nil.

570.GENERAL BUSINESS

TMR acknowledged the recent assistance by the RRTG TC in response to their queries in relation to
Guardian.

TMR was asked:

¢ To confirm the timeframe for completing its review of rest areas on the Bruce Highway.
TMR advised that the draft strategy had not yet been finalised; however, its completion is considered
imminent. Once finalised, the strategy will be publicly released.

o |f they have a position on Quaid Road.
TMR advised that was currently no position. There is currently insufficient data on the current
condition of the road. Whilst there have been some investigations on the merit of the road, it has not
formally progressed.

552. NEXT TECHNICAL COMMITTEE MEETING NO. 146

Wednesday 12 August 2026, (Cassowary Coast Regional Council)

553. NEXT FNQ RRTG MEETING NO. 90

Friday 11 September 2026 (Online)
There being no further business, the Chair declared the meeting closed at:

Minutes prepared by FNQOC Regional Strategic Infrastructure Coordinator

AGREED ACTION ITEMS OVERLEAF

FNQ RRTG Meeting No. 89 — 2 July 2026 Page 8 of 10
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AGREED ACTION ITEMS 2 July 2026

Action Responsible
Item No. Aeiiol. Person(s)
Douglas Shire Council to provide TMR with details of roads where :
557.3 washouts have been identified as a concern for further investigation. Douglas Shire
Council
(updated)
FNQROC to arrange a meeting with TMR Regional Manager to
discuss concerns regarding the intended outcomes of the updated
565.1 Regional Road Investment Strategy (RRIS) and the scope of the FNQROC
project.
FNQ RRTG Meeting No. 89 — 2 July 2026 Page 9 of 10
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Appendix A - RRTG Recommended Works Program 29 June 2026
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Works Program Report

RRTG TC Recommended Works Program 29 June 2026
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art:0.266 End: 0 With 1/2400x1800 RCBC with 430 Approved by Exec Committee
headwals, wingwalls and aptron.s Alternatively, culvert to
be reparied with a ining/tunnelling system or a similar
product. Requires further investigation/modelling. Culvert
Start:7.49 End: 7.493 Replace ke for ke 2/1200 RCP Class 2 RRJ RPC with 54 Approved by Exec Committee
headwalls, wingwalls and aprons. Culvert No. 29
Start: End: 06 Non LRRS - Renew kerb and channel, ootpath, drainage and it
(asphalt surfacing) allotacd - 50% of available of non-LRRS funding available as
shared with Iland Point Road -same priority score
Start: End: old pPT.
similar.
be investigated during detailed design)
Start: 145 End: 2.5 Funding of 1
Street intersection (Ch 1440 to 2440,
Start: 176 End: 17618 » 557
wingwalls and aprons. Culvert No. &
Start: 123 End: 126 ceac
bridge including pedestrian bridge, service elocation and  for 25/26.
approach wor
Start:2.39 End: 23909 8 1 P
Culvert No.13
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201 d: 1 P 500 545,000
Culvert No. 48
334 Start: 1121 End: 1122 3750 RePs with 1 P 500 5260000
headwals,
300mm. Culvert No. 19
304 Cassowary Coast Reglonal Council Owen'st t 500 52,390,000
upgrades and renewal of footpaths n beyond as unfunded. Status to remain as s,
En Cassowary Coast Reglonal Council Pullom Road 1o P 500 212,000
1/3600 RCP pipe class 2, headwal funded.
Culvert No. 47
30 Cassowary Coast Reglonal Council pullom Road 1637 End: 63718 Non LRRS - Replace like fo ke with 2/750, Class 2 RRI RCP 1 P 500 527,000
Culvert No. 35
347 3802066 Pwith ne ™R Approved by Exec Committee 500 590,000 545,000
incldling headwalls, wingwalls and aprons. Culvert No. 112
355 3802066 an Approved by Exec Committee 500 5130000 565,000/
svstem or simiar. Culvert No. 128
348 3802066 Start: 33597 End: 33.6 Culvert No. 113 Chainae undated as reauested by TMR Avoroved by Exec Committee 500 550000 $40000
1200 51,709,000
o, carthworks
27 Cassowary Coast Reglonal Council Wall Road 3/600 RCP Class 3 RRY , CCRC - see email 500 s220774
with headwalls wingwalls and aprons. Culvert No. 1 attached.
328 Cassowary Coast Reglonal Council Wall Road tart:0.22 End: 0220 3/600 RCO Class 3RRI 1 P 500 590,000
CulvertNo.2
353 Start:7.57 End: 75718 ., 1/900CI , CCRC - see email 500 5141568
headwalls Culvert No. 43 attached.
186 ook Shire Council ‘Adelaide Street & Sherrin Esplanade Start:0.447 End: 16 old PP, 1051 1339526
path/bike path on road). unfunded. Status to remain as .
Notes on old PPT indicate that Khubaib is planning to
resubmit the project for reprioritsation as sgnificant for
€SC. Currently undergoing detailed design,
as5 Cook Shire Council Bradbury Street, Marton Start: End: 03 1050 5400000
including drainage improvements. Works to include grading
the road, compact il im and chip seal
370 3802106 Cook Shire Council Charies street 230 End:0.430 Non L& I road, nstall 1100 5250000 5125000
and line marking
as0 et Start:0.65 Enct: 1.05 1150 sa00.000
as6 ook Shire Council Clay Close. Start: End: 035 Aadjusted 154 450,000
existing tum around area. Works to include grading,
compacting i, trimming and chip sealing and drainage.
364 3802146 ook Shire Council Finch 8ay Road End:081 Non LRRS. Total 1950 5105,000 $52500
broject coststo be reviewed by CSC.
as8 Cook Shire Council Finch Bay Road Start:0.27 End: 1.1 Road Approved by Exec Committee 273 5750000 $375,000
maintenance yearly to repair damage from rainfall and
localised flooding
459 Cook Shire Council Cooktown | connection 150 52,500,000
of the two sides, rainage line marking/signage and stars
access to Charlotte Street
62 Cook Shire Council Furneaux Street 3 1o P 000 5283,066
side. n beyond as unfunded. Status to remain as is.
azs Start: Enct: 1.1 1450 Ss00000
460 ook Shire Council Hannam street, Cooktown Start: €nd: 0.475 1150 400,000
drainage isues. Hannam street i the only road to the MT
Cook car park and currently requires yearly maintenance.
an Cook Shire Council Helen street, Cooktown Start: End: 09 Installation of K&C and shoulder sealing, 650 51,000,000
Vear 1: Between Boundary St. and Howard st
Year2: Between Howard st. and Hogg St
an ook Shire Council Hilltreet, Cooktown Start: End: 0.125 Reseal th ‘Awaiting Approval by Exec Committee 1051 5280000
and drainage upgrades.
187 3903086 Cook Shire Council Home Rule Road nd:33 - 2050 51,500,000 581,333 $66,179 544,368
558,120t reallocated in 25/26. Project costs moved to
26/27.
464 Cook Shire Council Hutchinson Street tas 160 5400000
68 ook Shire Council Hutchinson Street, Cooktown, CH 0 m to 450 m, reseal Start: End: 0.45 Resealing of about 500 m long section. s a5 600 540,000
requested by Knubaib
67 Cook Shire Council 162 5t Cooktown, Parkinson St to Malanda St, upgrade to s Start:0.79 End: 1.1 k 157 5550000
Committee’
an ook Shire Council da Street, Marton Start: €nd: 025 Upgrade to seal including drainage: ‘ g 1052 460,000
as requested by Khubalb.
a7 Cook Shire Council 2 Street Reseal, Cooktown nd:08 e tas 000 5200000
476 ook Shire Council Leswell Creek Crossi ‘ g 1550 51,200,000
a7s ook Shire Council Mungumby Road, Rossville Start: End: 3.6 ‘ ‘a5 1551 53,000,000
requested by Knubaib
365 Cook Shire Council Portland Roads Road Packer Creek Bridge 1. Bridge upgrade works inc Approved by Exec Committee 1950 5255,000 $127,500
trengthenming exiting steel girders, installti
additional new girders,replacement of bidge decking and
Kkerbs, Raise approach levels to match the bridge level,
Vegetation clearing and reinstatement of protective coating.
and replacement of any damagesd road furniture,
367 Cook Shire Council Portland Roads Road 201 End:0.2016 Weymouth Bridge. Bridge upgrade works nc strenghtening 503 Approved by Exec Committee 1950 5175000 587,500
of bridge decking and kerbs, Raise approach levels to match
the bridge level, vegetation clearing and reinstatement of
protective coating and replacement of any damaged road
furniture.
368 ook Shire Council Portland Roads Road Start:0.185 End: 0.1857 " 504 Approved by Exec Committee 1950 5182000 591,000
of existing steelgirders, insallation of new steel irders,
replacement of ridge decking and kerbs. Raise approach to
match the bridge level, vegetation dlearing an
Gamaged road furniture.
366 Cook Shire Council Portland Roads Road Start:0.242 End:0.2426 Packer Creek Bridge 2. Bridge upograde works in. s02 Approved by Exec Committee 1950 5170000 585,000
strengthening of existingsteel girders,installation of new
steel girders, replacement of bridge decking and kerbs.
Rtaise approad levels to match bridge level, vegetation
clearing and reinstatement of protectice coating and
replacement of any damaged road furniture.
a3 Cook Shire Council Power Street, Cooktown Changesto 1620 5580000
footoath, street lighting and KEC.
178 Cook Shire Council Railway Avenue East 1 1650 5910000 s322,49
Cannot allocate anymore at this time due to maximum non-
LRRS allocation being reached.
79 Cook Shire Council Railway Avenue East Non LRRS. 1 P 1650 5430000
n beyond as unfunded. Statusto remain as is.
an Cook Shire Council Schwartz treet, Cooktown Start: £nd: 075 Upgrade to sealincluding drainage. 1055 5620000
base costs agreed. Minor changes to MCA, Project admitted
o the program.
360 Cook Shire Council Walker Bay. Start:0.29 End: 031 Non L8RS 1 P 1550 5110000
n beyond as unfunded. Status to remain as is.
an Cook Shire Council Walsh Close, Cooktown Wi 1053 5400000

admission to the program.
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188 Start:0.91 End: 1465 %2 2an $699.300 su9650
a6 ook Shire Council Wikinson Street, Cooktown, Upgrade Drainage and Seal  Start: End: 105 Homto ‘ a5 16 51,000,000
1050m requested by Knubaib
374 3802177 Croydon shire Coundil Croydon-Richmond Road Start: 158.9 End: 162.9 Avaiting to start 3300 5790000 5395,000
standard. Importing suitable local gravel, compacting,
constructing drainage works and 2 coat seal.
269 Croydon shire Council Croydon-Richmond Road Start: 150,97 End: 157.97 8. 3800 5825,000 5412,500
Importing sitable local gravel, compacting, constructing
Grainage works and 2 coat sea.
385 3802177 Croydon shire Council Croydon-Richmond Road Start: 150.9 End: 150.9 ™R 1500 5790000 $395,000
d widen
380 Croydon shire Counal Mine Access Road Start: End:0.13 (01d552) NON old pPT. 550 552,000
in beyond as unfunded. Status to remain as s,
384 Croydon shire Counal Mitigon Road Start: .41 End: 951 (01d 556 NON old pPT. 550 540,000
in beyond as unfunded. Status to remain as s,
382 Croydon shire Counal Tabletop Road Start: 173 End: 183 (01 554) NON old pPT. 550 540,000
in beyond as unfunded. Status to remain as s,
383 Croydon shire Counal Tabletop Road Start: .84 End: 894 (01d 555 NON old pPT. 550 540,000
in beyond as unfunded. Status to remain as s,
78 Croydon shire Counal Yapper Road Start:4.3 End:6.3 (01d 545) NON LRRS old pPT. 1050 420,000
388 3808632 Douglasshire Coundll Alchera Drive Start: 13 End: 164 200 5300000 $150,000
MRS
s01 Douglasshire Coundll Alchera Drive L 1600 783,000
channel, upgrade of underground stormwater infrastructure
and shoulder widening to formalse roadside verge.
658 Douglasshire Council Alchera Drive Start: 1.28 End: 164 Part 1. Alchera Drive drainage upgrades (stage 5 - Maxwell  As per project 388 and 498, ‘Awaiting Approval by Council Officer 200 51,292,000
Street to Parker's Creek Culvert LHS) - includes replacement 388 -$300k
) 408 -$992k
infrastructure and shoulder widening to formalise roadside:
verge.
Part 2-Construct a new 2m wide footpath connecting the
new pedestrian bridge recently constructed as part of TMR's
Parkers Bridge culvert replacement project,
Part 1 required to formalise road verge and create space for
Part 2 footpath to be instaled at back of kerb s per current
standards.
s03 Douglasshire Coundil Alchera Drive Start: 1,14 End: 128 proj % 1613 5180000
MaxwellStreet LHS) - includes replacement of existing kerb  completed first.
and channel and shoulder widening to formalise roadside
verge.
as8 Douglasshire Coundll Alchera Drive Start: 1.28 End: 164 Projectisno.1 1602 5992,000
%
infrastructure and shoulder widening to formalise roadside:
verpe.
s02 Douglasshire Council Alchera Drive Start:0.81 End: 114 Funding 1602 51,282,000
A updated.
and channel, upgrade of underground stormwater
infrastructure and shoulder widening to formalise roadside:
verge.
S8 Douglasshire Coundil Avalon Street Start: End: 950 5600000
Tribulation CF
w2 Douglasshire Coundll Cape Tribulation Road tart: 1000 51,158,300 $579,150
following release
210 Douglasshire Council Cape Tribulation Road Start: 4 End:9 Resurfacing to improve safety 1000 5358,300 5179,400
CCRC withdraw 2 number of projects so no longer necessary.
550 3904668 Douglasshire Council Cape Tribulation Road Start: 29 End:4.7 4800 513,038,058 51,194,949 1,201,253 5982,827
larger/wider 4 ane ferry. To ensure the required efficiency
outcomes of raffic movement across the river, there s
before the new fery i built and implemented. This project is
to complete the landside infrastructure works on the North
and South side of the river. Works include widening and
rry ramp.
and construct infrastructure to extract ferry during flooding.
events.
594 Douglasshire Council Captain Cook Highway Start: End: Trai 3500 5300000
amount of planning and design. Appears currently to be.
design only, Consensus is that project needs to nclude
construction to realise the benefit. Also need to explore:
other aternative partnership funding.
Kiani o review and provide aditional information.
s62 Douglasshire Council Cooya Beach Road Start:0.7 End: 116 444,175, Awaiting Approval by Exec Committee 1200 51,444,170
Bougainvillea Street to connect existing footpath to the
esplanade on a Priority A Route on the PCN.
567 Douglasshire Council Endeavour Street Start:0.29 End: 084 Construct 580m of new footpath to complete a missing link Awaiting Approval by Exec Committee 1100 $578,125
&0 Douglasshire Coundll Forest Creek Road Start:4.28 End: 435 Upgrade of Forest Creek culvertfrom corrugated iron pipes Awaiting Approval by Exec Committee 1000 5605,000
to RCBCs,
S04 Douglasshire Council Front Street 1550 5180000
northern side of the recently constructed Parkers Creek
culvert to Woolworths (stage
59 Douglas shire Council Island Point Road Upgrades 052 52,400,000 $320112 50
tandards, of
cyciist access, and lighting.
585 Douglasshire Council Junction Road Start:0.1 End: 104 Construct 500m ofshared path on a Priority A Route on the Awaiting Approval by Exec Committee 650 51,319,128
from Mossman CBD to Junction Bridge to complete the
Coova Beach cycle network.
583 Douglasshire Council Junction Road 607 51,300,000
stormwater pipes servicing Mossman, 26/27 irespective of funding, Potential banked project.
58 Douglasshire Council Mossman-Daintree Road & Newell Road 2100 53,730,000 5500000 51,365,000
592 Douglas shire Council Mossman Gorge Road Start: Installlighting forthe new shared path from Mossman C8D. Awaiting Approval by Exec Committee 450 5550000
503 Douglasshire Coundll Port Douglas Esplanade Start:0.07 End: 025 Complete footpath missing link on the Port Douglas. Awaiting Approval by Exec Committee 650 5300000
Esplanade, includes lighting.
186 Douglasshire Council Port Douglas Road 17.00 52,575,320
The project
includes; allocated. Funding has therefore been removed as iscussed
- Demolition of the existing footpath, with Kiani. Full 10% allocated to Forsayth Road in 27/28
- Construction of 2.5-3m wide shared path from Lakeland
Avenue to Old Port Road,
-Drainage provisions,
~Pedestrian and cyclists crossings/refuges,
- Pavement marking, an
-Signage.
568 Douglasshire Council Snapper island Drive 4 for project 1100 5208,75¢
&1 Douglasshire Coundll Toll Gate Road Start: End: 0.14 Road and drainage upgrades on Toll Gate Road. Project Awaiting Approval by Exec Committee 950 5250000
includes the construction of a new turn around faclty for
the rubbish truck to improve access and safety.
s66 Douglasshire Coundll Uysses Avenue Start:0.265 End:0.459 Construct 210m of new footpath to complete 2 missing lnk. ‘Awaiting Approval by Exec Committee 1100 47232
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588 Douglasshire Council Upper Cassowary Road nd:2 Project IDs 386, 494, 19,02 52,256,000
t02 2-1ane seal.
s Douglasshire Coundil Warnerstreet Start:0.26 End: 0.52 Installation 950 5805,000
approx. ch. 0.26km to 0.52m, following recelpt of a recent cost estimate. Base costs o
remain as s project costs S80Sk year 1 and the remainder to
remain asis.
s87 Douglasshire Coundll Whyanbeel Road Start: 4.37 End: 62 Upgrade Whyanbeel Road from Ch. 4.37-6.2km to sealed Awaiting Approval by Exec Committee 1450 51,918,000
condition.
a00 2725382 Etheridge Shire Council Forsayth - Einasleigh Road 2367 End: 36.367 202 52,576,181 $1.071,262 5216828
eartyin 23/24fy.
574 Mareeba Shire Council Leadingham Creek Road 17.60 51,700,000 576899
(ch. h. 165).
Works connect to works funded under Project No. 242.
254 3365694 Mareeba Shire Council Leadingham Creek Road 04 End: 11.48 1 102, 4249 55,592,990 s1711 5300000 $251,588
578 3808815 Mareeba Shire Council Leadingham Creek Road Start: 165 End: 8.04 n1 1753 55,540,000 51,387,500 $1,382,500)
Intersection] to Ch. &.04. Amalgamation of roject: 242, 244,
246, 248 and 250. Works include the upgrade culvert
structures consistent with the previous projects.
632 Mareeba Shire Council Oak Forest Road, Mareeba Start:7.17 €nd: 7.285 Resurfacing of approaches for 8arron River Bridge crossing Awaiting Approval by Exec Committee 1301 5300000
404 3808815 Mareeba Shire Council Rankin Street/Walsh Street Start: 125 End: 128 T ™R 850 51,200,000 $116,194 0 $483,806
advised $116,194 was funded in 22/23. Project was then
delayed. Have checked old PPT and funding showing as
expended in 22/23 - was not captured as part of the transfer.
Funding therefore updated to reflect prior year funding
expended and $116,194 to be reallocated to another project
T
s80 Mareeba Shire Council Springmount Road Start: 182 End: 18.35 ch 1822 P 345,000 172,500
Intersection with sugar mill.
82 Mareeba Shire Council Springmount Road Start: 19.18 End: 19.3 ch.1s. hettle 1409 52,600,000 550,000 50
576 Mareeba Shire Council Springmount Road Start: 227 End: 22.92 B 2653 520200000 5100000 $1,000,000) s0
concrete bridge and associated approach works. Crossing
located on MSC/TRC boundary, works within TRC willbe:
264 3986051 Mareeba Shire Council Tinaroo Creek Road, Ada Creek RRTG endorsed Tinaroo 201 52,000,000 s123,835
meeting on § March 2026, LARS lst updated n the PMT and
8 Mareeba Shire Council Tinaroo Creek Road, Mareeba Stan:8.72End: 116 Gravel resheeting ch. 8720-11621 500 5140000
banked project as greed by the RRTG TC t their meeting of
24 noril 2026,
236 3808815 Mareeba Shire Council Walsh street tart: 2.28 End: 23 1652 3,203,730 284,559
Upgrade(Saftey Enhancements) overspend and funding available, imited by maximum non-
LRRS limits
484 3808922 Tablelands Regional Council Danbulla Forest Drive: Start: 3.3 End: 159 -15.9km 150 5126946 63473
completed as part of the 25/26 Gravel re-sheet program -
total project cost $126,946.27 50 TIDS reduced to $63,473.
from $76,52
07 Tablelands Regional Council Junction Road Start: End: 29 7om Approved by Exec Committee 17.50 5815,000 407,500
Seal Width,
a36 3808922 ‘Tablelands Regional Council Silver Valley Road Start: 16.17 End: 16.2 e 250 5585,560 292,780
Vis, TR
a8 Tablelands Regional Council Silver Valley Road 1 250 $519,000 5259500
a08 3808922 ‘Tablelands Regional Council Sluice Creek Road tart:3.15 End: Construction in Progress 1855 5650000 525,000 5300000
Causeway at Packhourse Ck with SLBC's s well a5
approaches
438 3808922 ‘Tablelands Regional Council Tully Falls Road Start: 29.03 End: 3153 Resheeton 9.03-3153km. 1950 5126008 562,003
%0 3808922 Tablelands Regional Council Tully Falls Roa Start: 36.34 End: 36.68 TR 1950 516926 58463
36.68km
636 s allocation 900 545016 545016
speed and manage traffic coming into community. Rossville
Bloomiield Chainage 1110 & Douglas Street 1.150
a12 3170738 ard Al STANDARD ALLOCATION e 000 5135008 0 50 545,016 545016 545,016
enable individual project detals o be input for 25/26
13 dard All A Start: End: 000 sas016 sas016
a3 Yarrabah Aboriginal Shire Council Gribble street 8/ 1274 5200000 $200,000
with Pine Crescent) including reprofiing of oad to improve.
rainage and construct seal. approx 1,300m2. Construction
of intersection Gribble St & Pine Crescent.
570 3972375 200 72610 $72610
package for the proposed Range Road Lookout and
Overtaking/Pullover Area, funded through the ATSITIDS
‘annual allocation. The design will enhance road safety,
accessibility, and visitor experience along Range Road by
developing suitable rest and overtaking opportunities that
cater to both local and tourlst traffc
431 1920827 dard Al 1000 17830 s s s12610 s12610 s12610
a7 Start:0.36 End: 098 vasc 1350 5300000 5300000
overlay, reconstruct kerb and channel and uprade
stormwater drainage. Intersection upgrades to FNGROC
Standard.
615 A Start: End: 000 712610
18382214 s1ee1s82 56,200,185, 6193750 $6.193.750 6193750 s117.626
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FNQ REGIONAL ORGANISATION OF COUNCILS F

Minutes

146

Meeting Name FNQ RRTG Technical Committee Meeting

Date 12 August 2026 & 17 August 2026
Time 10:00am / 1:30pm
Venue Disaster Coordination Centre, 11 Flying Fish Point Road, Innisfail, Cassowary Coast

Regional Council / Online

Representatives

Name Organisation

Travis Mitchell (Chair)

Cairns Regional Council

Luke McAvoy

Cassowary Coast Regional Council

Dan Dixon

Croydon Shire Council

Kiani Berzinski

Douglas Shire Council

Kael Whitnell

Mareeba Shire Council

Brendan Slattery via teleconference

Tablelands Regional Council

Nick Lennon via teleconference

Wujal Wujal Aboriginal Shire Council

Graeme Cowell

DTMR - Far North District

Amanda Hancock

Technical Coordinator, FNQROC

Observers

Name

Nikita Taifalos

‘ Organisation

Cassowary Coast Regional Council

Steve Carr

Douglas Shire Council

Natalee Jennings

DTMR - LG Partnerships Team

Apologies

Organisation

Adam Hagy

Cook Shire Council

FNQROC — FNQ RRTG Technical Committee Meeting No.146 — 12 August 2026
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Nicholas Hook

Cook Shire Council

Alan Clark

Etheridge Shire Council

Sam Bann

Yarrabah Aboriginal Shire Council

Michael Geoghegan

Yarrabah Aboriginal Shire Council

Jarrod Hellmuth

LGAQ

Welcome and

Apologies

introduction.

Apologies noted.

Confirmation of Previous Minutes

3.1. Meeting No. 145 held 12 June 2026
3.2. Business Arising from Previous Minutes 12 June 2026

Item Action Responsible Party  Status

142.6 Jarrod Hellmuth, LGAQ to share copies of LGAQ's to the | Jarrod Hellmuth, Outstanding
RIA to reduce the open road default limit and National | LGAQ
Road Safety Strategy.

144.3 Review and refine the Benefit Cost Analysis (BCA) All Councils Ongoing
component of the Program Management Tool (PMT)
to be refined to improve its effectiveness with the
project prioritisation framework.

144.5 FNQROC to Investigate feasibility of collective licencing | Amanda Hancock, Ongoing
for Australian Standards. FNQROC

145.1 Amanda to seek further information from TMR Amanda Hancock, Outstanding
regarding Notifiable Road Use Agreements, including FNQROC
how they operate and the circumstances in which
additional maintenance contributions may be
required.

145.2 Seek RRTG endorsement of the updated 2025-26 — Amanda Hancock, Complete
2028-29 program FNQROC

145.3 Councils to undertake a final review of the draft Road | All Councils Complete
Treatment Practice Guides and advise of any
recommend final amendments by 19 June 2026 to
enable completion of the Guide and their progression
to the RRTG and FNQROC Board for consideration.

145.4 All member councils to confirm their participation in All Councils Complete
the Technical Tour 2026 including number of
attendees, at the earliest opportunity.

FNQROC — FNQ RRTG Technical Committee Meeting No.145 — 12 August 2026 Page 2 of 11
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145.5 Councils to provide details of any internal Guardian All Councils Complete
training currently being undertaken within their
organisations and share any relevant training
resources with TMR.

4. Confirmation of Previous Minutes — RRTG
4.1. Minutes of Meeting No. 89 — 2 July 2026
4.2. Business Arising from Previous Minutes — 2 July 2026

Responsible

ACTION Person(s) Status

557.3 Douglas Shire Council to provide TMR with details of Douglas Shire Council | Ongoing
roads where washouts have been identified as a
concern for further investigation. (updated)

565.1 FNQROC to arrange a meeting with TMR Regional
Manager to discuss concerns regarding the intended
outcomes of the updated Regional Road Investment
Strategy (RRIS) and the scope of the project.

FNQROC Ongoing

5. Program

5.1. 2025-26 Program
Amanda noted that the 2025/26 TIDS program was fully expended and thanked the RRTG TC again for their
considerable effort and work together to achieve this outcome.

5.2. New Projects & Amendments to Existing Projects
Two new projects were reviewed and admitted to the program to be allocated funding when it becomes
available. The projects were as follows:

Mareeba Shire Council

ID661 — Byrnes Street (Mareeba main street)/Railway Avenue (Mareeba-Dimbulah Road) — Non-LRRS —
Drainage. Below ground stormwater infrastructure on Byrnes Street and discharge via Railway Avenue. Project
valued at $10m. Other sources of funding being sought.

ID662 — Byrnes Street (Mareeba main street)/Railway Avenue (Mareeba-Dimbulah Road) — Non-LRRS —
Drainage. Rankin Street stormwater infrastructure upgrade and reconfigure Railway Avenue. Project valued at
$10m. Other sources of funding being sought.

Steve Carr departed the meeting at 9.31am
Amendments were made to the following existing projects:

Douglas Shire Council

ID588 — Upper Cassowary Road — Non-LRRS — Upgrade narrow single lane bitumen road in poor condition to 2-
lane seal. Project originally valued at $2,256,000. Cost estimate increased to $4,120,774 following detailed
design.

FNQROC — FNQ RRTG Technical Committee Meeting No.145 — 12 August 2026 Page 3 of 11
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Kiani requested that the following projects be combined:

ID388 — Alchera Drive — Non-LRRS — State Road — Footpath - Construct a new 2m wide footpath. $150,000
funding allocated in 2026/27 and;

ID498 — Alchera Drive — Non-LRRS — State Road — Drainage — Replace kerb & channel, new underground
stormwater infrastructure and shoulder widening. Currently unfunded.

Whilst funding has been allocated to ID388, ID498 needs to be completed first and it was therefore suggested
that the projects be combined to allow the funding to be put towards the drainage aspect in the first instance.
Combining the projects only increases the overall project score from 22% to 23% due to environmental benefits
It was agreed that the projects be combined with ID388 updated to include 1D498 information and costs. No
additional funding was allocated at this stage, but the project would now become priority to receive any

available funding.
Nick Lennon departed the meeting at 9.59am

Mareeba Shire Council

ID574 — Leadingham Creek Road — LRRS — Widen and seal. Funding is currently allocated in 2028/29, but
Mareeba Shire Council would like to bring the project forward if possible as they have crews in Leadingham and
they wish to avoid unnecessary mobilisation/demobilisation costs. Whilst they can complete works in 2027/28
and claim costs on 1 July 2028 for 2028/29 funding, they cannot claim for works completed in 2026/27. In order
for this happen they would either need to:

a. Seek permission from TMR or

b. Try and get someone to move funding from with 2026/27 or 2027/28.

It was agreed to reconsider the position again at the next meeting when Mareeba Shire more certain about
project completion timeline.

ID264 —Tinaroo Creek Road — LRRS — New Alignment. Project partially funded in 2025/26. Council underfunding
added for consideration of available funds | 2026/27.

Brendan Slattery departed the meeting at 10.59am
5.3. 2026-27

Cairns Regional Council
ID273 — Lake Street — LRRS — Lighting upgrade. Project withdrawn as no longer proceeding in its current form
due to hospital upgrade. $450,669 funding released for reallocation.

ID280 — Hussey Road — LRRS — Pavement rehabilitation. Project withdrawn as no longer proceeding as road is
inside PDA. $339,000 funding released for reallocation.

ID279 — Lake Street — LRRS — Lighting upgrade. Project withdrawn as no longer proceeding due to Ergon
timeframes and cost escalation. $150,000 funding released for reallocation.

ID275 — Lake Street — LRSS — Lighting upgrade. Project withdrawn as no longer proceeding due to Ergon
timeframe and cost escalation. $250,000 funding released for reallocation.

Cassowary Coasty Regional Council
ID556 — Butler Street — LRRS — Design and construct of intersection upgrade and asphalt overlay. Additional
$11,284 funding allocated.

ID341 — Kennedy Creek Road — LRRS — Drainage. Additional $292,000 allocated.
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Croydon Shire Council
ID269 — Croydon-Richmond Road — LRRS — Upgrade to sealed standard. $412,500 funding brought forward from
2027/28.

Douglas Shire Council

ID388 — Alchera Drive — Non-LRRS — State Road — Footpath and drainage. Additional $462,740 funding allocated
as maximum non-LRRS available.

Mareeba Shire Council

ID575 — Springmount Road — LRRS — Bridge Works. $11,155 funding brought forward from 2027/28 to allow for
design.

5.4. 2027/28

Cairns Regional Council

ID278 — Lake Street — LRRS — Lighting Upgrade — Florence Street to Upward Street. Funding of $248,655
allocated. Project is currently unfunded but will be proceeding so tagged as potential Banked Project for
2026/27.

Mareeba Shire Council
ID632 — Oak Forest Road — LRRS — Resurfacing approaches for Barron River Bridge crossing on Oak Forest Road.
Funding of $150,000 allocated.

ID574 — Leadingham Creek Road — LRRS — Widen and seal. Funding of $25,000 allocated to allow for design.

5.5. 2028-29 and 2029-30
To be reviewed next meeting.

ACTION ITEM 146.1 Seek RRTG endorsement of the updated 2026-27 — 2029/30 work program.

TMR Local Government Partnerships Update
Natalee provided a summary of the following update:

Transport and Infrastructure Development Scheme (TIDS) Funding

e Statewide expenditure for the 2025-26 TIDS program was 100%.

e TMR acknowledges the efforts by FNQ RRTG TC to help achieve this outcome, well done!

e ACTION: please complete your End of Financial Year Program Acquittal and email through to the LGP team
mailbox by 30 September 2026.

e First quarter expenditure reports for 2026-27 program will be issued after the end of September 2026
quarter.

Statewide Capability Development Fund

e RRTG members can apply for training or capability-building opportunities through SCDF for 2026-27
financial year.

e Of the $600,000 available, approximately $155,000 has already been committed to date.

e The application form, program guidelines and post-training feedback form are available on the Alliance
SharePoint Portal.

Aboriginal and Torres Strait Islander TIDS

e Eachyear, TMR invites eligible councils to submit applications for Aboriginal and Torres Strait Islander TIDS
funding.

e 2026-27 projects have been awarded and the Councils notified.

e Anticipated that 2027-28 project submissions will be sought in late 2026 with, applications closing in early
2027 (all dates to be advised).

Annual Progress Report
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e Thank you for your RRTGs contribution to the 2025-26 Annual Progress Report.

e The LGP team appreciates the efforts of all Councils and Technical Coordinators in providing this content.

e The Annual Progress Report is a wonderful showcase of your stories, pictures and the successful projects
delivered through the Alliance. The report is expected to be circulated in October.

TIDS Project Recognition Signage

e Reminder that TIDS Project Recognition Policy requires councils to erect signs for projects with a TIDS
contribution of $250,000 or more.

e As part of the project completion process, photographic evidence of signs must be provided to your TMR
District Office and emailed to Igpteam@tmr.gld.gov.au.

e The TIDS Project Recognition signage design files have been updated to reflect current Queensland
Government branding. Please make sure all new signs use the updated design files, which are available on
the RTA SharePoint site.

Queensland Crash Data — Local Government Road — Data to 30 September 2025

e Latestreports for crash data on local government roads were emailed to all Alliance members (RRTG Chairs,
Technical Committee Chairs and Technical Coordinators) on 17 June 2026, from Local Government
Partnerships.

e Report files were attached to the email and are also available on your RRTG SharePoint site under the Crash
Data button. These files can be shared with council colleagues as needed.

e The two reports, Emerging Crash Locations and Ranking of Midblock and Intersections, are produced by
TMR’s Safer Roads team and contain data to 30 September 2025.

e Councils are asked to investigate the highest ranked sites to determine road infrastructure related factors
that may have contributed to the increase in crash rate and identify potential mitigation treatments.

e Funding for treatments can be sought from the Black Spot program or other road safety grants that may
arise.

e The Safer Roads team also provides practical support to local governments to help build capability,
improve project development, and deliver better road safety outcomes on local road networks.

e The team is available to deliver targeted presentations or training sessions, either online or in person, for
interested councils or RRTGs. If your RRTG is interested, please contact the LGP team.

QTRIP Industry Briefing

e TMRis holding a QTRIP industry briefing on Thursday, 13 August 2026, invitations were emailed to RRTG
Chairs and Deputy Chairs.
e Presentation materials will be published on TMR’s website after the event.

TMR Consultation

Harmonised version of the Queensland Manual of Uniform Traffic Control Devices (QMUTCD) Part 11: Parking

Controls

e TMRs Safer Roads team is seeking feedback from local governments on a draft, harmonised version of the
Queensland Manual of Uniform Traffic Control Devices (QMUTCD) Part 11: Parking Controls.
e Email was sent out on Monday, 10 August 2026 to all Technical Committee Alliance members and Technical
Coordinators.
e Purpose of this consultation is to ensure that the proposed updates are practical, clearly understood, and
appropriately meet the needs of road authorities across Queensland.
e The team is seeking feedback on the attached draft (attached in email) using the provided feedback
register (also attached in email). Please return your response to
TrafficEngineering.Support@tmr.qld.gov.au by 4 September 2026.

Regional Transport Plan Review

e TMR is undertaking a statewide review of Regional Transport Plans alongside Regional Plan updates.
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e The review ensures Regional Transport Plans continue to meet evolving regional transport needs across
Queensland.

e TMR is working closely with the Department of State Development Infrastructure and Planning (DSDIP) to
ensure regional transport planning aligns with regional land use and infrastructure plans, and that transport
priorities support housing, economic growth and other regional outcomes.

e Regional Transport Plan updates are being rolled out in stages, aligned with DSDIP’s Regional Plan and
Regional Infrastructure Plan review schedule.

e Regional Transport Plans complement Regional Plans, supporting integrated land use and transport
planning and informing future investment decisions.

Engagement with LGs in RTP Reviews

e Tranche 2b includes FNQ, including non-RRTG councils.

o For Tranche 2b (FNQ and NWQ), TMR will engage will Kowanyama Aboriginal Shire Council as part
of consultation on the North West Queensland Regional Transport Plan update. Noting
Kowanyama ASC is part of the FNQ Regional Transport Plan but within the North West Qld RRTG.

e TMR values local government input as critical to reflecting current and future regional needs and priorities.

e TMR will engage with local governments through workshops and briefings to discuss regional challenges
and opportunities.

e TMR will reach out to council contacts at key stages to seek input to the updated Regional Transport Plans.

e Subject to approvals, TMR intends to publish the draft Regional Transport Plans on TMR’s website for local
government and wider consultation from key stakeholders.

TMR Advice

New Queensland e-mobility Laws

e Advice for local governments on the new Queensland e-mobility laws was emailed to all Technical
Committee Alliance members on 13 July 2026.

e This follows on from letters sent to all Mayors from the Honourable Brent Mickelberg MP, Minister for
Transport and Main Roads about the commencement of the new laws.

e Email included a factsheet which provides additional targeted information to assist you and your
community, including guidance about the legislative definitions between footpaths and shared paths. A link
for further information about the new rules was also included.

e Further changes will commence from 31 August 2026, including a minimum rider age of 16 and a
requirement to hold a valid driver licence (minimum Learner) (with limited exemptions).

e TMR’s LAVR team have offered to host a webinar in late August 2026, please email your interest, questions
and specific topics for inclusion in the webinar directly to lavr@tmr.qld.gov.au.

External Safety Alert

e An External Safety Alert (ESA) was emailed to all Technical Committee Alliance members on 15 July 2026.

e Recently, there have been two incidents resulting in fatalities involving queued vehicles at roadworks.
Traffic queues at roadworks sites pose risks due to congestion and reduced visibility. Proper control
measures are crucial to prevent end-of-queue crashes.

e To raise awareness of the risks of end-of-queue crashes, the attached ESA and factsheet have been
developed. Please distribute this material to all relevant parties involved in roadworks.

e Please email TrafficEngineering.Support@tmr.qld.gov.au if you have questions or would like to discuss
further.

TMR Funding Programs

School Transport Infrastructure Program (STIP)

e STIP Tranche 10 funding round is still open.
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e STIP ideas can be submitted at any time during the year. Submitting the STIP idea is the first stage of the
process before a formal nomination can be developed.

e Information, guidelines and forms are available online at School Transport Infrastructure Program.

e If you need assistance, please email STIP@tmr.gld.gov.au.

Australian Government’s Black Spot Program 2027-28 to 2028-29

e Submissions for the Australian Government’s Black Spot Program 2027-28 to 2028-29 development round
are open.

e For this year’s Black Spot Development round, funding is being primarily provided for the 2027-28 to 2028-
29 two-year period. However, funding can also be provided for 2029-30 for locations where complexity /
time required to construct requires three years to complete.

As the committee were required to attend a previously arranged site visit as part of the Technical Tour, the
meeting was adjourned at 11:50am due to time constraints. The committee agree to reconvene on Monday
17 August 2026 at 1:30pm to consider the remaining agenda items. These minutes constitute a single record
of proceedings across both meeting sessions.

Meeting Reconvened - Online — Monday 17 August 2027 at 1:30pm with the following attendees present:

e ommee

Travis Mitchell (Chair) Cairns Regional Council

Luke McAvoy Cassowary Coast Regional Council
Dan Dixon Croydon Shire Council

Kiani Berzinski Douglas Shire Council

Steve Carr Douglas Shire Council

Kael Whitnell Mareeba Shire Council

Graeme Cowell DTMR - Far North District

Kirstin Knight DTMR P- LG Partnerships (Guest)
Amanda Hancock Technical Coordinator, FNQROC

7. TMR - Local District Office Update
Graeme Cowell provided an overview of the slope stabilisation works recently completed by DTMR on the
Palmerston Highway as there has been insufficient time during the Technical Tour for Graeme to take the
committee through the presentation.

A copy of the presentation provided by Graeme Cowell circulated with the minutes.

8. Road Treatment Study

e Amanda shared the final version of the FNQ Road Treatment Practice Guides prepared by Phil Hunt,
Road Engineering Services, noting that FNQROC branding and colour-coding had been incorporated to
clearly identify the different sections of the guide.

e The Guides will be presented to the RRTG at its meeting on 11 September 2026 and, subject to
approval, will be recommended to the FNQROC Board for endorsement.
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e Following endorsement, the Guides will be made available to councils via the FNQROC website.

e To support the rollout and implementation of the Guides, additional funding has been provided
through the SCDF for Phil Hunt to deliver a one-day training course on their use.

e The training will be scheduled for later in the year following Phil Hunt’s return from long-service leave.

ACTION ITEM 146.2 Prepare a report for the RRTG, seeking approval of the FNQ Road Treatment Practice Guides
and, subject to approval, recommending their endorsement by the FNQROC Board.

9. Joint Purchasing & Resource Sharing
Amanda advised:
e Regional Bitumen Reseal
A Request for the Tender of the 2026/27 Regional Bitumen Reseal had recently closed and the contract
was expected to be award shortly.
The following councils are participating in this year’s arrangement:
o Cassowary Coast Regional Council
o Mareeba Shire Council
o Tablelands Regional Council

It was suggested that at least one council is not seeing as much value in the regional arrangement with pricing
similar to their own outside of the arrangement and that the number of councils participating are currently not
sufficient to realise economy of scale pricing. Another commented that they are always last in the schedule due
to the weather which isn’t ideal and ideally more councils are required to participate to realise the benefits.

ACTION ITEM 146.3 FNQROC to liaise with councils to identify current barriers to participation in the Regional
Bitumen Reseal arrangement and explore potential actions to address those barriers.

e Regional Aerodrome Inspections
A Request for Quote for the Regional Aerodrome Inspections has been released and is due to close on
21 August 2026. This arrangement is for three years, and the following councils are participating in this
arrangement:

Cassowary Coast Regional Council

Cook Shire Council

Croydon Shire Council

Hinchinbrook Shire Council

Mareeba Shire Council

Tablelands Regional Council

O O O O O O

10. Capability Agreement & Action Plan
The Capability Agreement & Action Plan was reviewed and updated.

A copy of the updated Plan and agree actions circulated with the minutes.

11. LRRS Network Assessment

e TMR advised that its current condition assessment contract only applies on State-controlled roads. LG are
responsible for undertaking condition assessments on their own road networks and TMR does not
providing funding for this activity.

e In response, FNQROC approached NTRO, TMR contractor, who provided a range of pricing options for
undertaking network condition assessments.

e Several councils noted that they already undertake condition assessments through Shepherds and do not
wish to duplicate the effort and associated costs.

e Councils acknowledged the additional information specifically on safety risks across the LRRS network
would be beneficial in identifying and prioritising future TIDS projects.
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e Councils discussed the potential to review existing council asset data and available TMR safety information
to determine what information is already available, identity any gaps, and consider possible actions.

ACTION ITEM 146.4 Investigate existing council asset data and available TMR safety information to determine
what information is already available to support the identification and prioritisation of future TIDS project,
identify information gaps, and recommend possible actions.
12. LGAQ Update/Roads & Transport Group Advisory Update

LGAQ not present.

13. Points for noting to the FNQ RRTG or FNQROC Boards.
o Updated Works Program
o Completed FNQ Road Treatment Practice Guide
o Asset Condition update.

14. Other Business
Query raised regarding the quality of pre-cast concrete units being supplied to councils discussed,

15. Next meeting — RRTG 11 September 2026, RRTG TC 16 October 2026
The meeting closed at 2:30pm

ACTION ITEMS

Actions arising from Meeting 146 — 12 & 17 August 2026

Item Action Responsible Party

142.6 Jarrod Hellmuth, LGAQ to share copies of LGAQ’s to the RIA to | Jarrod Hellmuth,
reduce the open road default limit and National Road Safety | LGAQ
Strategy.

144.3 Review and refine the Benefit Cost Analysis (BCA) component of | Amanda Hancock,
the Program Management Tool (PMT) to be refined to improve | FNQROC & All
its effectiveness with the project prioritisation framework. Councils

144.5 FNQROC to Investigate feasibility of collective licencing for | Amanda Hancock,
Australian Standards. FNQROC

145.1 Amanda to seek further information from TMR regarding Amanda Hancock,

Notifiable Road Use Agreements, including how they operate FNQROC
and the circumstances in which additional maintenance
contributions may be required.

146.1 Seek RRTG endorsement of the updated 2026-27 —2029/30 work | Amanda Hancock,
program. FNQROC
146.2 Prepare a report for the RRTG, seeking approval of the FNQ Road | Amanda Hancock,

Treatment Practice Guides and, subject to approval, | FNQROC
recommending their endorsement by the FNQROC Board.
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146.3 FNQROC to liaise with councils to identify current barriers to | FNQROC
participation in the Regional Bitumen Reseal arrangement and
explore potential actions to address those barriers.

146.4 Investigate existing council asset data and available TMR safety | Amand Hancock,

information to determine what information is already available
to support the identification and prioritisation of future TIDS
project, identify information gaps, and recommend possible
actions.

FNQROC & All
councils

FNQROC — FNQ RRTG Technical Committee Meeting No.145 — 12 August 2026

Page 28 of 89

Page 11 of 11



Appendix A — RRTG TC Recommended Works Program 12 August 2026

Page 29 of 89



Works Program Report

RRTG TC Recommended Works Program - 12 August 2026

ct Nu TMR Number
288(3858616

278/2709035

440/1953653

556/38020066

630

320/3802066

341(3802066

29

558

352

355/3802066

348/3802066

347/3802066

364/3802146

a8

187/3903086

365

367

368

366

178

188
269

385(3802177

388/3808632

Cairns Regional Council

Cairns Regional Council

Cairns Regional Council

Cassowary Coast Regional Council

Cassowary Coast Regional Council

Cassowary Coast Regional Council

Cassowary Coast Regional Council

Cassowary Coast Regional Council

Cassowary Coast Regional Council

Cassowary Coast Regional Council
Cassowary Coast Regional Council
Cassowary Coast Regional Council

Cassowary Coast Regional Council

Cook Shire Council

Cook Shire Council

Cook Shire Council

Cook Shire Council

Cook Shire Council

Cook Shire Council

Cook Shire Council

Cook Shire Council

Cook Shire Council
Croydon Shire Council

Croydon Shire Council

Douglas Shire Council

‘Abbott Street

Lake Street

TMR Management Fee

Butler Street

Butler Street

Flying Fish Point Road

Kennedy Creek Road

McGowan Drive

Mourilyan Road

Mundoo Road
Tully Gorge Road
Tully Gorge Road

Tully Gorge Road

Finch Bay Road

Finch Bay Road

Home Rule Road

Portland Roads Road

Portland Roads Road

Portland Roads Road

Portland Roads Road

Railway Avenue East

Weary Bay Esplanade
Croydon-Richmond Road

Croydon-Richmond Road

Alchera Drive

Chainage (km)

Start:

Start

Start.

Start

Start.

start

Start

Start

Start

Start

Start

Start

start

Start

Start

start

Start

start

Start

Start

start

Start
start

Start

Start

End:0.23

108 End: 156

0.31End: 046

0.62 End: 0.66

0.266 End: 0.27

7.49 €nd: 7.493

€nd: 0.6

145 End: 2.45

176 €nd: 1.7618

36.42End: 36.43

33.597 End: 336

33.536 End: 33.54

0.795 End: 0.815

027€nd: 11
End:3.3
0.241nd: 02422

0.201 End: 02016

0.185 End: 0.1857

0.242 End: 02426

4End: 555

0.91 End: 1465
154.97 End: 157.97

150.9 End: 154.9

1.3€nd: 1.64

P
Renew 230m length of footpath, full width, at frontages of 31

61 Abbott St Cairns City to current CBD footpath standards
Works to include up to 170m of K&C renewal

Lighting upgrade to Cat V3 along Lake Street from Florence
St to Upward St to improve safety for motorists, cyclists and
pedestrians

Design and construction of intersection upgrade + asphalt
overlay at the intersection of Butler and stillStreet

‘The Butler Street/Bryant Street intersection is an existing
cross intersection located within the township of Tully,
‘which is located between Innisfail and Cardwell. Upgrade
the existing unsignalised X’ arrangement to a single lane
roundabout for improved safety. The outcome of the
project is a new intersection configuration ie. single
roundabout, that safely accommodates allusers i.e.
motorists, pedestrians and cyclsts.

Replace existing 1/1850x1850 with 1/2400x1800 RCBC with
headwalls, wingwalls and aptron.s Alternatively, culvert to
be reparied with a lining/tunnelling system or a similar
product. Requires further investigation/modelling. Culvert
No.3

Replace like for like 2/1200 RCP Class 2 RRJ RPC with
headwalls, wingwalls and aprons. Culvert No. 29

Non LRRS - Renew kerb and channel, footpath, drainage and
construct new shared path, pavement reconstruction
(asphalt surfacing)

Pavement rehabilitation design and construction on
Mourilyan Road from Jubilee Bridge roundabout to Heavey
Street intersection (Ch 1440 to 2440m).

Replace like for like 1/900 Class 3 RRK RCPs with headwalls,
wingwalls and aprons. Culvert No. 4

Line existing 2600 armco with tunneline structural lining
system or similar. Culvert No. 128

Culvert No. 113

Replace existing 600 RCP with new 750 Class 2 RRj RCP
incldling headwalls, wingwalls and aprons. Culvert No. 112

Non LRRS. Concrete existing causeway and installation of
RCP

Upgrade to seal including drainage. Road requires
maintenance yearly to repair damage from rainfall and
localised flooding

Stabilisation and seal, upgrade of shallow services.

Packer Creek Bridge 1. Bridge upgrade works inc
strengthenming existing steel girders, installation of
additional new girders, replacement of bridge decking and
kerbs. Raise approach levels to match the bridge level,
vegetation clearing and reinstatement of protective coating
and replacement of any damagesd road furniture.

‘Weymouth Bridge. Bridge upgrade works inc strenghtening
of bridge decking and kerbs. Raise approach levels to match
the bridge level, vegetation clearing and reinstatement of
protective coating and replacement of any damaged road
furniture.
Dirty Water Bridge. Bridge upgradew works inc
strengthening of existing steel girders, installation of new
steel girders, replacement of bridge decking and kerbs. Raise,
approach to match the bridge level, vegetation clearing and
and

damaged road furniture.
Packer Creek Bridge 2. Bridge upograde works inc.
strengthening of existing steel girders, installation of new
steel girders, replacement of bridge decking and kerbs.
Rtaise approad levels to match bridge level, vegetation
clearing and reinstatement of protectice coating and
replacement of any damaged road furniture.

Non LRRS. Upgrade to seal including drainage.

Upgrade road to seal including drainage
Upgrade section of Richmond Rd to sealed standard.
Importing suitable local gravel, compacting, constructing
drainage works and 2 coat seal

(01d 540) Roadworks (Unsealed) - existing alignment - seal
and widen

Stage 1- Alchera Drive drainage upgrades (Stage 5 - Maxwell
Street to Parker's Creek Culvert LHS) - includes replacement
of existing kerb and channel, new underground stormwater
infrastructure and shoulder widening to formalise roadside
verge.

Stage 2 - Construct a new 2m wide footpath connecting the
new pedestrian bridge recently constructed as part of TMR's
Parkers Bridge culvert replacement project.

‘Additional funding of $65183 allocated as available in 26/27

Funding allocated as works proceeding

Annual funding reduced from $6,082,559 to $6,076,124
from 26/27 onwards as a result of TMRs review of the data
used to calculate the TIDS allocation.

2.5% fee therefore reduced from $152,064 to $151,903.

‘Additional funding of $11,284 allocated as project currently
underfunded and funding available.

Project admitted to the program and allocated full funding
as highest priority project and funding available in 28/29

430

‘Additional funding of $292000 allocated as available and
LRRS road.

d material cost d-
project costs significantly increased. Funding of $320113
allotaed - 50% of available of non-LRRS funding available as
shared with Island Point Road - same priority score

Funding of $19,358 allocated following removal of non LRRS

project due to over allocation of non LRRS funding,
$57.707 allocated as funding available,

an

Chainage updated as requested by TMR,

Chainage updated as requested by TMR

Funding moved forward from 27/28 as available. Total
project costs to be reviewed by CSC.
Funding allocated as available.

CSC advised project spend less than expected for 25/26 -
$58,120 to reallocated in 25/26. Project costs moved to
26/27.

501

503

$52,501 allocated as available and project underfunded.
Cannot allocate anymore at this time due to maximum non-
LRRS allocation being reached.

Funding moved forward from 27/28 to 26/27 as available
and Croydon have crews on location in Sept/Oct

‘Added chainage from old PPT following query from TMR

‘Additional $462740 allocated as maximum non LRRS.
available

Current Statu
‘Approved by Exec Committee

‘Approved by Exec Committee

Awaiting to Start

Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee

‘Approved by Exec Committee

‘Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee
‘Approved by Exec Committee
Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee

‘Approved by Exec Committee

Approved by Exec Committee

‘Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee

Approved by Exec Committee
Approved by Exec Committee

Approved by Exec Committee

‘Approved by Exec Committee
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24.00

3401

15.00

2052

15.00

15.00

5.00
5.00

1950

2073

2050

1950

19.50

19,50

19.50

16.50

2413
38.00

15.00

23.00

$500,000

$850,000

$759,837

$370,000

53,050,000

$210,000

$650,000

$6,930,000

$731,250

$115,414
$130,000
$80,000

$90,000

$105,000

750,000

$1,500,000

255,000

$175,000

$182,000

$170,000

$910,000

$699,300
$825,000

$790,000

51,292,000

$304,128

$81,333

$250,000
$248,655
$151,903 $151,903 $151,903
$185,000
$1,525,000
$105,000
$325,000
$320,113
$365,625
$57,707
$65,000
$40,000
$45,000
$52,500
$375,000
$66,179 $544,368
$127,500]
$87,500
$91,000
$85,000
$322,494
$349,650]
$412,500)
$395,000]
$612,740



5503904668 Douglas Shire Council Cape Tribulation Road Start: 2.9 End: 4.7 (Councilare replacing the existing Daintree River Ferry with a Funding of $295,983 moved from 2627 to 2728 - see ID583 | Construction in Progress 48.00 513,038,058 51,194,949 51,201,253 $982,827
larger/wider 4 lane ferry. To ensure the required efficiency.
‘outcomes of traffic movement across the river, there is a
requirement to undertake landside infrastructure civil works
before the new ferry s built and implemented. This project
is to complete the landside infrastructure works on the
North and South side of the river. Works include widening
and realigning to add additional lanes, upgrade of the ferry
ramp and construct infrastructure to extract ferry during
flooding events.
212 Douglas Shire Council Cape Tribulation Road Start: 13.66 End: 2851 Resurfacing to improve safety Additional funding of $70,036 allocated as available ‘Approved by Exec Committee 1000 51,158,300 $579,150
following release
210 Douglas Shire Council Cape Tribulation Road Start: 4 End: 9 Resurfacing to improve safety Funding Iy removed by Exec Committee 1000 $358,800 $179,400
(CCRC withdraw a number of projects o no longer
ecessary.
590 Douglas Shire Council Island Point Road Start: End: 0.62 Upgrade Island Point Road to improve safety. Upgrades | Funding of $320112 allocated as next priority project - 50% | Approved by Exec Committee 2052 $2,400,000 $320,112 0
Island Point Road to FNGROC stand, on LRR with
construction of a new shared path facility for pedestrian and same score
cyelist access, and lighting.
584 Douglas Shire Council Mossman-Daintree Road & Newell Road Start: €nd: 0.75 Construct a new 2.6km shared path on a Priority A route on | Project to be completed over 2 years. Funding of $1m Approved by Exec Committee 2100 $3,730,000 $500,000 $1,365,000
the PCN from north Mossman to Newell Beach, allocated as available and next highest priority project.
5783808815 Mareeba shire Council Leadingham Creek Road Start: 1.65 End: 8.04 ‘Widen and seal from Ch.1.65 (Mareeba-Dimbulah Road | Funding allocated of $490,000 in 26/27 s available. Approved by Exec Committee 1753 $5,540,000 $1,387,500 51,382,500
Intersection) to Ch. 8.04. Amalgamation of project: 242, 244,
246, 248 and 250. Works include the upgrade culvert
structures consistent with the previous projects.
2543365694 Mareeba Shire Council Leadingham Creek Road Start: 8.04 End: 11.48 ‘Widen and Seal- CH 8.04 - CH 1148 including the upgrade of $142,289 allocated in 26/27 as funding available, Construction in Progress 4249 55,592,990 $307,711 $251,588
‘2 minor culvert at Sandy Creek.
574 Leadingham Creek Road Start: End: 165 ‘Widen and seal from Mareeba-Dimbulah Road Intersection | Additional funding of $25000 allocated in 2728 as available. |Approved by Exec Committee 17,60 51,700,000 525,000 $768,996
(Ch. 0) to Leadingham/Delacy Road Intersection (Ch. 1.65),
‘Works connect to works funded under Project No. 242.
632 Mareeba Shire Council ‘Oak Forest Road, Mareeba Start: 7.17 €nd: 7.285 Resurfacing of approaches for Barron River Bridge crossing | $150k allocated as funding available Approved by Exec Committee 1301 $300,000 $150,000
‘on Oak Forest Road.
404/3808815 Mareeba Shire Council Rankin Street/Walsh Street Start: 1.25 End: 1.28 Non LRRS Intersection works - Roundabout Upgrade Funding allocated at the last RRTG TC to by Exec Committee 850 $1,200,000 $116,194 $483,806
‘advised $116,194 was funded in 22/23. Project was then
delayed. Have checked old PPT and funding showing as
‘expended in 22/23 - was not captured as part of the
transfer. Funding therefore updated to reflect prior year
funding expended and $116,194 to be reallocated to
‘another project at the next RRTG TC.
580 Mareeba shire Council Springmount Road Start: 18.2 End: 1835 Ch. 18.22-18.32 Pavement t Funding of $172, as available Approved by Exec Committee 2132 $345,000 $172,500
intersection with sugar mill.
576 Mareeba shire Council Springmount Road Start: 22.7 End: 22.92 Replacement of existing RCBC crossing with reinforced | $11155 brought forward from 2728 as available and quotes | Approved by Exec Committee 2653 $20,200,000 11,155 588,845 $1,000,000 50
concrete bridge and associated approach works. Crossing | currently being sought fo design
located on MSC/TRC boundary, works within TRC will be
required by agrecement.
582 Mareeba shire Council Springmount Road Start: 19.18 End: 19.3 Ch. 19.2 - Intersection upgrade at intersection with Chettle | fUNDING ALLOCATED IN 28/29 AS AVAILABLE Approved by Exec Committee 1409 52,600,000 $50,000 50 50
Road (both LRRS roads)
07 Tablelands Regional Council Junction Road : End: 2.9 Widening and Sealing of Various C 70m  |Funding of Approved by Exec Committee 1750 $815,000 $407,500
Seal Width.
82 Tablelands Regional Council silver Valley Road :29.02 End: 38.15 gravel resheet on Silver Valley Road ch 29.02 -38.15km |$259,500 allocated in 27/28 as available. Approved by Exec Committee 2450 $519,000 $259,500
412[3174738 Wujal Wujal ouncil dard Al Start: End: 'STANDARD ALLOCATION Funding for 25/26 transferred to newly created ID636to | Approved by Exec Committee 0.00 $135,048 50 45,016 45,016 45,016
‘enable individual project details of be input for 25/26
project
613 ‘Wujal Wujal Aboriginal Shire Council WWASC -Standard Allocation , NA STANDARD ALLOCATION Approved by Exec Committee 0.00 45,016 45,016
13 Yarrabah Aboriginal Shire Council Gribble Street Start: 0.65 End: 0.85 Roadworks ( sealed) - New Alignment - Bitumen Seal of  Funding allocated as available in 28/29. Not considered in | Approved by Exec Committee 1274 $200,000 $200,000
remaining 200m of roadway from CHE50 to Cl ignif road for YASC
with Pine Crescent) including reprofiling of road to improve
drainage and construct seal. approx 1,300m2. Construction
of intersection Gribble St & Pine Crescent
4311929627 bah ouncil }ﬂandard Allocation Start: 3240 End: 3375 'STANDARD ALLOCATION. 25/26 allocation allocated to ID570 Approved by Exec Committee 10, @{ 217,830 0 $72,610 $72,610 $72,610
a7 Yarrabah Aboriginal Shire Council Workshop Road Start: 0.36 End: 098 Road - Structure Improvement- Improvement of existing | Spoke to Michael, YASC - project to remain in the program, | Approved by Exec Committee 1350 $300,000 $300,000
pavement, increase pavement thickness and Asphalt project costs and scope to be confirmed
‘overlay, reconstruct kerb and channel and upgrade
stormwater drainage. Intersection upgrades to FNGROC
Standard.
615 bah ouncil YASC - Standard Allocati Start: End: STANDARD ALLOCATION Approved by Exec Committee 0.00 $72,610 $72,610
582,587,453 $3,391,815 $6,193,750 $6,193,750 $6,193,750 5117,6146‘ $0
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RRTG REPORT

F C

11 SEPTEMBER 2026 R19

FNQ Regional Organisation of Councils

FNQ ROAD TREATMENT PRACTICE GUIDES
Staff name: Amanda Hancock (DM 7944208)

Recommendation:

That:

1. The Regional Road and Transport Group approve the FNQ Road Treatment Good Practice
Guides and recommend their endorsement by the FNQROC Board.

EXECUTIVE SUMMARY:

Following a request by the FNQROC Board at Meeting No. 164 on 1 February 2024 (Action Item 3159),
FNQROC invited qualified consultants to undertake a Regional Road Resurfacings Study. The
purpose of the study was to develop a guideline/checklist to assist councils in selecting the
most appropriate road surfacing option(s), through a multi-layered assessment process.

Following a procurement process, Philip Hunt of Road Engineering Services was engaged to undertake
the study. Mr Hunt has extensive experience in the road design and construction industry, particularly in
the concept development, planning, design, construction, maintenance, asset management
and pavement research of roads and bridges. 50% of the cost of the study was funded through the
Roads and Transport Alliance Statewide Capability Development Fund (SCDF).

The FNQ Road Treatment Good Practice Guides were developed following consultation with
the Regional and Transport Group Technical Committee. At it's Meeting No 146 on 17 August
2026, the Technical Committee recommended that the Guides be submitted to the Regional Road
and Transport Group for approval, and subject to that approval, that the FNQROC Board endorse the
Guides.

COMMENT:

The study reviewed the Austroads Guide to Pavement Technology Part 3: Pavement Surfacings
and other relevant industry references, together with factors specific to the FNQROC region, including
traffic volumes, pavement condition, road geometry, environmental conditions, material and
contractor availability, treatment performance, service life and whole-of-life costs.

Recognising the diverse climatic and geographic conditions across the region, the study assessed these
factors on a sub-regional basis and developed the FNQ Road Treatment Good Practice Guides.
The Guides provide a consistent assessment process to assist councils in identifying, evaluating and
selecting road treatment options based on project-specific technical, economic, environmental
and risk considerations.

The study undertaken by Phil Hunt of Road Engineering Services included consultation with
member councils, material suppliers and road surfacing contractors. The resulting Guides are
intended to support more consistent and informed road treatment selection across the FNQROC region.
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To support the rollout and implementation of the Guides, additional funding has been secured through
the SCDF for Mr Hunt to deliver a one-day training course on their use.

RECOMMENDATION OPTIONS:

Option 1:
1. The Regional Road and Transport Group approve the FNQ Road Treatment Good Practice Guides
and recommend their endorsement by the FNQROC Board.

Option 2:

The Regional Road and Transport Group provides an alternative/amended recommendation.
Option 3:
That the RRTG does not approve the FNQROC Road Treatment Good Practice Guides.

CONSIDERATIONS:

Risks

The risks associated with approving the FNQ Road Treatment Good Practice Guides are considered low.
While the Guides provide a consistent framework for assessing and selecting road treatments, councils
will need to continue applying site-specific engineering judgement and consider local conditions,
priorities and funding constraints. There is also a risk that the Guides may require periodic review to
ensure they remain aligned with evolving industry practices, technologies, material availability and
costs. These risks can be effectively managed through regular updates to the Guides and their use as a
decision-support tool rather than a prescriptive standard.

Finance

The FNQ Road Treatment Study was 50% funded through the Roads and Transport Alliance Statewide
Capability Fund (SCDF) with the balance paid from FNQROC reserves.

Additional funding for a one-day training course has been secured with the balance payable by
individual councils in attendance.

Statutory
Procurement was undertaken in accordance with the Local Government Act 2009.

CONCLUSION:

The FNQ Road Treatment Good Practice Guides provide a consistent, evidence-based framework to
assist councils in the assessment and selection of road treatment options across the FNQROC region.
Developed through industry research and stakeholder consultation, the Guides support informed
decision-making while allowing for the application of local knowledge and engineering judgement.
Approval of the Guides will support more consistent, transparent and value-driven road treatment
selection practices across the region.

Amanda Hancock
FNQROC Regional Strategic Infrastructure Coordinator

2
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Overview - Bitumen Seal & Asphalt Good Practice Guides

Section 1—New Construction—Initial Seal Choice

Section 2—Reseals and Asphalt Network Strategy

Section 3—Reseals—Network Programming and Proofing

Section 4—Reseal Type and Binder Choice

Section 5—Initial and Resurfacing Asphalt Choice

Section 6—Whole of Life Costing and Environmental Outcomes

Page 36 of 89



SopINg ad1jdkldd POO0DH u_mr_Qm< ® |eaS Ualinlig—MoIAISAQ

Page 37 of 89



FNQ Regional

C Ordanisation Good Practice Guide - 00
orcouncis oo

Overview - Bitumen Seal & Asphalt Good Practice Guides

FNQROC commissioned a Regional Road Surfacing’s Study in May 2025.

The purpose of the study project is to develop a guideline / checklist to allow Councils within the
FNQROC region to review the relevant factors and available surfacing options for a project and then
select the most appropriate road surfacings option, based on a multi-layer assessment process. The
process should rely on industry standards and design guidelines.

After consultation with FNQROC members in May and September 2025, the following Good Practice
Guides (GPGs) have been developed to assist Councils in the selection of road surfacings:

01 — Initial Seal Choice

02 — Reseals & Asphalt Network Strategy

03 — Reseals & Asphalt - Network Programming and Proofing

04 — Reseal Type and Binder Choice

05 — Asphalt - Initial and resurfacing Choice

06 — Reseals - Comparison of Whole-of-Life Cost &
Environmental Outcomes for various Binder Types

The GPGs provide a condensed version addressing the Purpose, Principles, Process, and Technical
Details, with references to industry documents for further reading and consideration. The aim of the
Guide is to assist Council staff in navigating the main issues for 90% of their general sealing and
asphalt works. More complex circumstances, not addressed in the Guide, are likely to require further
consideration of the relevant Austroads, QTMR and other industry documents, as referenced. For
Council staff convenience, key tables and charts are re-produced within the Guide. Accordingly, the
Guides will need to be reviewed and updated after any major re-issue of the industry documents. A
check and update every 5 years is the minimum recommended.

Consultation with Councils also indicated that staff training in the theory, practical application of the
theory, and on-the-ground training in processes, is required to be ongoing to ensure the workforce,
which experiences regular staff turnover, is suitably equipped to undertake the job expected.
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New Construction - Selection of Initial seals

Purpose : [The purpose of this document is to provide LGAs with summary notes on good practice in FNQ, outlining typical selection of Initial Seals on newly
constructed pavements. References to key industry documents is provided.

Key References : 1: AGPT04K-18 : Guide to Pavement Technology Part 4K : Selection and Design of Sprayed Seals AGPT04K-18 | Austroads
2: AGPTO4F-17 : Guide to Pavement Technology Part 4F : Bituminous Binders AGPTO4F-17 | Austroads
3: MRTS11, QTMR Technical Specification, Sprayed Bituminous Treatments (Excluding emulsions)

4. MRTS 12, QTMR Technical Specification, Sprayed Bituminous Emulsion Surfacing
5. MRTS20, QTMR Technical Specification, Cutback Bitumen (Primes and Primer Seals)
Specifications (Department of Transport and Main Roads)

Principles : |The purpose of the initial seal treatment is to ensure a strong bond between the new pavement base and the subsequent surfacing regime. It provides
an essential water proofing protection of the underlying pavement and trafficable course that prevents deterioration of the pavement surface. The
"initial seal treatment" actually refers to a 2 or 3 seal application process - rarely a 1 seal process can do the job. A seal provides all weather access, a
surface texture that can provide skid resistance in all weather conditions, and provides the opportunity to place linemarking or pavement marking to
improve safety for the driver. Some downsides might be noise and water spray characteristics in certain situations. Whilst an initial seal regime is
always required on a gravel or cementitious modified gravel pavement. The most desired initial seal application includes a Prime, which achieves good
bituminous penetration/adhesion into the base pavement material, followed by 2 seal coats, but this is not always possible due to traffic
considerations. Hence the need to consider "Initial Seals" (previously called a Primerseal). Ref 1 : Section 3.2.

If traffic induces heavy braking and/or turning manoeuvres, a subsequent overlying asphalt surfacing should be considered.

Process Overview : The selection process requires the following parameters to be considered :

’ Project Location & size (economic consideration of multiple bitumen sprayer visits) ‘

Choose Prime/Initial

’ Pavement Type ‘ﬂ’ Traffic immediately ? ‘ﬂ’ Asphalt Surfacing to be overlaid ? ‘ﬂ’ Temperature when placed |=p seal(s) T
eal(s) Type

Choose Binder Types J

Key Technical Points :

The best initial sealing regime is a Prime (1st Coat) + 1 large aggregate seal (S/S) (2nd Coat) + 1 small stone aggregate (S/S) (3rd Coat). All other solutions are
essentially a compromise to this integrity/structure, but may be necessary for various reasons. The prime penetrates into the base materials and provides great
binding and adhesion for subsequent bitumen layers. Whilst penetration depth can vary depending on materials and base construction practices, typically a prime
can penetrate an unbound base material between 5-10mm. (Ref 1:3.2.1). A Prime is a hot high cut-back bitumen and is very fluid, hence the penetration.
Typically an AMCOO (100 parts bitumen to 100 parts Cutter (Kerosene)) is used. A Prime is considered to be cured when the surface is no longer tacky. Temperature

will affect the curing period, but 1-3 days is typical for Hot-Cool weather respectively. The curing time is also affected by the 'absorption’ characteristics of the base
material. No traffic can use the primed surface in this time. After curing, light construction traffic only maybe able to use the primed surface, until first seal coat is
applied. Cold emulsion primes (Proprietary products, not CRS 60) are available and are often utilised when pavement temperatures are very low, around 5°C,
which is not a common problem in FNQ. On larger projects, it would be common to apply a prime coat once per week to cure/protect the completed pavement
surface and minimise potential water ingress due to rain, until a sufficient length of road is ready for trafficking and the 2nd coat S/S applied. Post the prime coat, a
large aggregate (14, 16, or 20mm) Single/Single spray seal is then applied and traffic allowed to use immediately. After 6-12 months the performance can be
assessed (best having been through one summer season) and then a second coat smaller seal be designed and placed accordingly. An alternative to two seal visits
is the single visit Double/Double (D/D) Seal (eg 14/7; 16/10; 20/10) which achieves a similar outcome but with a higher risk potential of bleeding/flushing if a spray
rate design error, poor work practices or unexpected high traffic volumes are encountered (Ref 1 : 3.2.2). This compromised inital seal regime, mainly for cost
reduction purposes, appears quite common in FNQ. Continued performance monitoring shoud| be employed to ensure the seal intergity and performance is
achieved.

In high speed rural highway solutions with medium to high traffic volumes, large aggregate sizes have windscreen damage potential, especially if good spread rates,
rolling and brooming practice are not achieved. Accordingly, a D/D seal is useful in controlling windscreen damage issues. In residential environments where

If the seal is required to be trafficked immediately a hot cut-back initial seal (previously called a primerseal) is often chosen. Whilst this is a compromise in the
desired structure integrity from that outlined above, it is a reasonable compromise due to traffic considerations. The aggregate size for a hot cut-back initial seal
should be limited to a 7mm or 10mm (Ref 1 : 4.8.2). Hot Cut-Back initial seals require a long curing period to allow the volatiles (cutter/kerosene) to
evaporate/escape out of the bitumen over time. This is dependent on the amount of cutter in the initial seal (type), hot weather and traffic conditions, with the curing
period varying from 3-6 months. In very hot conditions where the pavement temperature is consistently above 400C, a low cutter content initial seal such as an
AMC7 (3% cutter) with small aggregate 7mm, a 1 month curing period is often sufficient. If a suitable curing period is not allowed, the bitumen remains soft and is
prone to bleeding/flushing issues. (Ref 1: 3.2.2, Ref 2 : 11.4). An alternative to a hot cut-back bitumen that also allows immediate trafficking is a 'cold' emulsion
initial seal utilising a CRS60 or CRS67. This emulsion seal type can be covered by subsequent seal layers after a 3 day minimum period, thus providing a quicker
completion than the hot cut-back bitumen period of 3-6 months.
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Process : Choice of Initial Seal Treatments
Pavement Type
Unb dG | QTMR Standard
Unbound Gravel Non-Standard (T n ozun 3 r-at\;e.ci di :;nAar "
e2or3wi rading ); Awe
(Type 4 or local source); Material vp & )
L . L , graded gravel that after brooming .
high in clay fines, with 'fatty X Cementitious Treated Gravel
. . produces exposed large particles .
finished surface - very little . (Lightly Bound)
) . surrounded tightly by smaller
penetration of prime able to be . .
. particles and fines.
L. achieved
Number Item Description Ref2:2.10.1.2
In an ideal world 3 seal visits, Prime, 1st S/S seal, 2nd S/S seal would be implemented.
However, for remotely located or very small project with no other works in the vicinity, 2 seal visits would typically
be the minimum required.
. i - Visit 1 : either Prime or cut-back initial seal (7 or 10mm) or emulsion initial seal (7mm)
1 Project Size/ # of Seal Visits .
Visit 2 : D/D 20/10; 16/108; 14/7 ; 10/7;
Avoid a one visit seal solution for an initial seal. However, if absolutely required, a Double/Double C170 (max 2%
cutter on first coat) seal may be a fair compromise in very remote, low traffic environments. The compromise is
successful bonding. A 2nd visit should be programmed for an early reseal within 3-5 years.
Yes Initial Seal Initial Seal Initial Seal
2 Traffic Immediately Prime (lower spray rates)* or Initial . Prime
No Prime
Seal (lighter than unbound spray rates)*
An Asphalt Surfacing is to be
3 placed over the initial seal A prime or initial seal is still required
regime.
Min Pavement 10°C Prime (hot or cold) or Emulsion Initial Seal®
4 Temperature at 15°C Prime (hot or cold) or AMC4 - AMC6 Initial Seal® or (cold) Emulsion Initial Seal®
2
placement 20°C Prime (hot or cold) or AMC4 to AMC7 Initial Seal® or (cold) Emulsion Initial Seal®
1st Coat Prime (hot or cold) or Initial Seal as per above requirements and referenced documents
5 Seal Type 2nd Coat
P 3rd Coat Use Austroads Table 4.7 (Ref 1, attached) to Choose a suitable Seal Type for the design circumstances
rd Coal
Prime AMCOO (hot) or Proprietary Emulsion Prime (cold); or
Initial Seal (hot cut-back bitumen or cold emulsion seal) choice is provided in Table 4.6 of Part 4K (Ref 1) ;
Note (i) : the decreasing cutter content in Hot Seasons.
Note (ii) : Although Austroads Table 4.6 (Ref 1, attached) allows PMB initial seal for certain traffic/weather
conditions. A PMB initial seal is not recommended due to potential poor adhesion when directly applied on
6 Binder Type 1st Coat pavement surface.
2nd Coat Use Austroads Table 4.7 (Ref 1, attached) to Choose a suitable Binder Type for the design circumstances;
Note : 20°C min pav temp for C170 & Crumbed Rubber and 25°C min pav temp for PMBs;
Note : min cutter requirements vs pav temperature. If you are anticipating cracking/movement of the pavement (for
3rd Coat example cementitious pavements have a higher risk of cracking) choose an appropriate PMB Binder.

Notes

1. Prime Spray Rates : Refer Table 5.4 AGPT04K-18 (provided below)

2. It can be difficult to predict the time / temperature and therefore the type of prime/initial seal at the time of design. Some flexibility ion the design documents and
schedules might be required to ensure the correct treatment.

3. Cutback Bitumen Types (Ref 4: Table 6.6) : Prime AMCO0 100 bit : 127 cut; Initial-Seals AMC4 100 bit : 18cut; AMC5 100 bit : 12 cut; AMC6 : 100 bit : 7 cut;
AMC7 100 bit : 3 cut

4. Pavement Temperatures requires additional cutter to be added to bitumens for spraying purposes - Ref 2 : Cl 12.7 Cutting requirements.

5. Suitable Prime grade is AMCOO for most projects. A slightly thicker Prime AMCO (100 : 87) is also available.

6. Avoid emulsion initial seals if rain is anticipated within 1-3 days from spraying. Emulsion may further emulsify in the event of heavy rain and cause bitumen and
aggregate retention issues

7. Consider specifying and spraying additional binder in Coats 2 & 3 for untrafficked areas (shoulders etc). Up to an additional 0.5L/m2 is often required. This can
be pre-sprayed outside of wheelpaths prior to the final full width application as per seal design.
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8. Aggregate Size (Ref 1:4.5.2) : for D/D seals, the ALD of the second smaller aggregate should be approximately half (0.5) the ALD of the first larger aggregate ALD.
Typical D/D seals include 10/5, 10/7, 14/5, 14/7, 16/7, 16/10, 20/7, 20/10.

Experience, not listed in Austroads documents, suggests that with well controlled aggregate spread rates and windows, good rolling , and good supervision, a
maximum ALD ratio of small/large aggregate of 0.65 can work, such as 10/7 in residential areas; 14/10 or 16/10 in rural areas. Both aggregates must have
Flakiness results between 15 - 25. Local and Industry expert assessment and supervision is required.

FNQ Typical Initial Seal Treatment Examples:

Seal & Binder Type
Conditions Min Wait | Max period
- - Initial Seal | period to to 2nd 2nd Coat 3rd Coat
Immediate Traffic Temperature 2nd Coat Coat Comments
1 No Al AMCO0 13d . 14mm SS 70r10mm SS | 3rd Coat placed 6 - 12 months after 2nd
Prime -3days | 1-2mths c170 €170 Coat
AMCO0
2 No Al ) 1-3days | 1-2 mthst 14/7 DD C170
Prime
7mm AMC7 suitable for AADT < 2000 ; also
Yi Warm-Hot - - 2 14/7 DD C170
3 es arm-Ho 7mmAMC7 | 1-2mths | 3-6mths / see General Notes
10mm
Yi Warm-H 14/7 DD C17
4 es arm-Hot AMCT 3 mths 6 mths / C170
7mm CRS60 emulsion,
7 or 10mm i
5 v Al Emulsi 34 5 14/7 DD €170 10mm CRS67 emulsion;
es N
muision ays 3-6mths CRS67 'runs less' in hot climates where
Seal3 . .
higher spray rates are required

Notes :

1. Maximum period is dependent on weather conditions, monitor surface. Only low use by light construction vehicles allowed after cured (not tacky).

2. Dependent on traffic volumes and HV%, AADT 1000 - 2000 typically 3 months, lower AADTs upto 6 months. Consider rainfall risk

3. Tight control and monitoring on 7mm CRS60 in hot temps and high traffic, aim to cover with D/D C170 seal in 3-7 days

General Notes :

A. Heavy Vebhicles can cause issues on 7mm initial seals - careful consideration required, use 10mm in lieu

B. Steep Grades, Tight Curves, Intersection areas, High HV% or Road Train route etc are likely to use a PMB in Seal Coats 2 & 3, refer Table 4.7 (Ref 1, attached)
C. With the exception of Primes, all seals are to be Trafficked immediately after application

Austroads Tables - as referenced

5.5.3 Initial Treatments Ref1

Primes

There is no formal design method for the selection and design for priming which is usually based on
experience with the local pavement materials and prevailing weather conditions. A general guide to the
selection of the grade of cutback bitumen primer and primer application rates is shown in Table 5.4.

Table 5.4:  Guide to grades and application rates of primer

Pavement types Grade (AS 2157) Primer application rate (L/m?)
Tightly bonded AMC 00 0.6to 1.1
Medium porosity AMC 0 0.8to 1.1
Porous AMC 1 09t0 1.3
Very porous (limestone and sandstone) AMC 1 2 application rates:
1@ 0.7 to 0.9
2" @ 0.5t 0.7
Hill gravels, granitic sands AMC 0 0.8to 1.1
Stabilised AMC 00" 0.5t00.8
Concrete AMC 00" 0.2t0 0.4

1 Can also consider using proprietary materials, or additional cutter in these cases.

The most suitable grade and application rate of primer will depend on the surface finish of the basecourse.
Small-scale trials can be conducted on pavement materials in situ to test and compare the appropriateness
of the prime grade and application rate.

Standard grades of bitumen emulsion are not suitable for priming but proprietary grades have been
developed that should be used in accordance with manufacturer’s guidelines.

Where a pavement stabilised with cementitious or chemical binders is to be primed with a bitumen emulsion,

a check on the co}*npatibility of the emulsion with the stabilised material should be undertaken. Emulsions will
always be compatible with bitumen stabilised pavements.
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Guide to Pavement Technology Part 4K: Selection and Design of Sprayed Seals

Table 4.6: Preliminary guide to the selection of initial seals
Low traffic Medium traffic High traffic
Average
EHV(%) seasonal (<200 v/i/d)® (200-2000 v/I/d)* (> 2000 v/i/d)
temperature

Typical binder!® and seal type
AMCA4 (S/S) AMCE6 (S/S, D/D)

Cool® CRS67 (S/S) CAQASCGE; ((?)//SD)) CRS67 (D/D)
CRS60 (D/D) Modified emulsion (D/D)
AMCY7 (S/S, D/D)
Low (< 25%) Warth AMCS (S/S) AMCE (S/S) CRS67 (D/D)
CRS67 (S/8) CRS67 (D/D) Modified Emulsion (D/D)
PMB("¥2) (S/S, D/D)
AMCT7 (S/S)
/!
Hot AMCS6 (S/S) AMC7 (S/S) PMBUY) (S/S, D/D)
AMCE6 (S/S)

AMCS5 (S/S) CRS67 (D/D)

(4) (1%(2)
Cool CRS67 (S/S, D/D) PM(?R e 6(73(/5/'00)“3) Modified emulsion (D/D)
) ) AMC7 (S/S) AMCT (S/S)
HHEE ST Warm e PMB®™@ (S/S, D/D) PMB( (D/D)
Modified Emulsion (D/D) Modified emulsion (D/D)
AMCT (S/S) AMCT (S/S)
Hot AMCIS(S) PMB(M® (S/S, D/D) PMB( (D/D)

1 Guidance to field application of PMBs for sprayed seals (including cutting practice) is provided in Appendix E.

2 Care must be taken when using PMBs (especially SBS) because it is difficult to achieve sufficient adhesion to the
base and aggregate wetting. To date successful trials have been undertaken only with crumb rubber binders
(Austroads 2014a), and as yet other binders are unproven in this application, pending further trials.

3  When low or medium traffic is coupled with high-stress situations such as intersections, turning lanes, and grades,
consider following guidance for the ‘high traffic’ category instead.

4 As sealing in cool and damp conditions increases the risk of seal failure, consideration should be given to postponing
works if possible until weather conditions have improved.

5 Cutback bitumen grades nominated in the table are based on typical pavement materials used in Australia.
Adjustment to the proportion of cutter oil content may be required for very porous (less cutter oil) or tightly bonded
(more cutter oil) pavement surfaces. For tightly bonded surfaces (including stabilised pavements), pavement surface
preparation is essential to achieving an adequate bond, particularly when emulsions, low cutter content cutback
bitumen and PMB grades are used.

5.1.2 Cutback Bitumen Ref2

Cutback bitumen may be supplied as a standard grade in accordance with AS 2157 Cutback Bitumen, as a
proprietary product or field produced. Standard grades of cutback bitumen and their specified viscosity at
60 °C ranges, indicative cutter oil contents, typical application temperatures and use are shown in Table 5.1.

Table 5.1:  Standard grades of cutback bitumen

Indicative Typical Typical application?

Grade Viscosity at content Of application Initial seal Secondary

designation 60 °C (Pa.s) cutter oil temperature Priming and cold seal (or
(% volume) (°C) mix reseal)

AMC7 43.0-86.0 4 150-175 v v

AMC6 13.0-26.0 8 135-160 v v

AMC5 55-11.0 12 120-150 v v

AMC4 2040 21 110-135 v

AMC3 0.55-1.1 27 95-115 v

AMC2 0.22-044 34 75-100 v

AMC1 0.06-0.12 42 60-80

AMCO 0.025-0.05 50 35-55

AMCO00 0.008-0.016 60 10-30

1 Cutter oil contents are given in ‘% volume of the total binder’; e.g. adding 8 litres of cutter oil at 15 °C to 92 litres of

bitumen at 15 °C provides 100 litres of 8% volume cutback bitumen.
2 Typical applications as marked in the table are broadly in accordance with current practice. These may be different

from the traditional applications as categorised in AS 2157.

Cutback binders can also be produced in the field. These are produced by blending appropriate amounts of
bitumen and cutter oil to suit the particular conditions.
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Reseals & Asphalt Resurfacing - Network Strategy

Purpose : [The purpose of this document is to provide LGAs with summary notes on good practice in relation to a technically robust and consistently
funded strategy of proactive resurfacing/resealing practice in Far North Queensland.

Key References : 1: AP-T273-14: Good Practice in Reseal Programming (Austroads) AP-T273-14 | Austroads
2. Austroads Guide to Asset Management, Part 1 (Austroads 2009)

3. International Infrastructure Maintenance Manual (IMM) (2012) and 1SO 55000

4. FNQROC Good Practice Guide 06 - Whole of Life Costing & Environmental Outcomes for Bitumen Seals

Principles :|The main role of a bitumen seal is to protect and waterproof the more expensive underlying pavement structure. All bitumen surfacings oxidise
with exposure to heat over time. Oxidation causes the bitumen to harden and is more susceptible to cracking. In hotter climates even though
the bitumen hardens quicker, binder cracking is not as prevalent as in colder climates until the bitumen oxidises to a higher level. The potential
for cracking increases in cold climate areas. In Far North Queensland, this is unlikely to include any coastal areas, but areas up on the ranges
and west of the ranges, experience cold temperatures during winter. These cracks allow moisture into the pavement weakening the pavement
structure and distress occurs. Additionally, pavement structures that are not performing well due to high water tables or localised water
ingress such as overtopping or wetting of subgrades, or are experiencing traffic loading well beyond the original design capacity, often
demonstrate various distress which subsequently also causes cracking of the seal surfacing. These cracks allow moisture into the pavement
and cause further detrimental effects to the pavement structure and performance, often increasing maintenance demand and potentially early
pavement rehabilitation.

Asphalt surfacings with a thickness < 50mm are not considered structural. Asphalts are often permeable (even though some are at low levels
of permeability), and hence cannot be relied on as a waterproofing of the underlying unbound (gravel) pavement structure. Bitumen seal initial
treatments (refer to GPG 01) are required prior to any placement of asphalt surfacing. Asphalts are a mixture of highly controlled aggregates,
bitumen and other fillers and additives. Accordingly, asphalt also oxidises and hardens with heat exposure over time. In hot climate areas
asphalts are at a high risk of rutting and accordingly it is important to choose the correct binder type. Cairns City Council has observed 25-30
years life from surfacing asphalts and employs a cost effective crack-sealing program to minimise moisture ingress. A well planned and
technically robust reseal and asphalt network strategy minimises pavement damage and assists to ensure maintenance and pavement
rehabilitation budgets are optimised and network-wide life-time cost are minimised. In many respects a reseal or asphalt replacement/overlay
is akin to regularly servicing a vehicle, if you don't replace the oil in the vehicle at the prescribed interval, you risk doing major damage and
requiring more expensive repairs. It's the same with reseals and asphalt resurfacing.

Process Overview :

Record pavement .
Know your Road Network Seal & Industry calculated condition. Poor condition Calculate Whole-of-Life Costs for
Asphalt types. bitumen hardening life a | will contribute to a quicker | s various Seal / Asphalt Type regimes.
Is the asset management data up to = and reseal /asphalt reseal return period. Also Compare current practice. Identify
date? period for various seal consider effects of minimum resurfacing periods and
Seal/Asphalt : age, size, type, types. Also consider exposure to High Rainfallin fund accordingly.
binder, underlying seal history exposure to rainfall. FNQ This is the Strategy.
Add in repair and prep-work costs.
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A Simplified Example to Demonstrate a Strategy :

A bitumen sealed Road Network of 500km, has a total sealed area of 4 million m? (an average 8m width).

The current seal and binder types for the FNQ climate conditions and risks, identifies an average reseal return period of 10 years.

The average reseal cost is $7.50/m2 (2025), and includes linemarking where relevant.

Assuming 5km (1%) of reconstruction per year, or 10% over 10 years (400,000 m?), an average reseal budget is calculated:

((4,000,000 - 400,000= 3,600,000m2) * $7.50/m2 )/ 10 years = $2.7 M/yr (or $27.0M over 10 years).

Due to current old seals and low maintenance budgets, the required preparatory works and repairs, includes pavement repairs, edge repair, shoulder
grading, devegetation, smoothing major bumps and hollows, potholes, drain cleaning, etc. On average it has been identified that a further $6/m2 is required,
or $2.1 M/yr; This $6/m2 may decrease to $3-4/m2 once the strategy is implemented over 10 years, but we have some catching up to do first.

Therefore the total STRATEGY BUDGET is $4.8 M/yr. The current budget averages $2.5M/yr. A current shortfall of $2.3 M/yr.

Note : all dollar values are in 2025 dollars and budgets would need indexing to reflect year to year budgets.
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Reseal/Asphalt - Network Programming, Proofing & Tender Documentation

Purpose : The purpose of this document is to provide LGAs with summary notes on good practice in Reseal and Asphalt Programming, Proofing &
Tender Documentation. References to key industry documents are provided.

Key References : 1: AGPT04K-18 : Guide to Pavement Technology Part 4K : Selection and Design of Sprayed Seals

2. QTMR : Guideline (2024) : Preparing Pavements for Resealing - Planning Works

3. FNQROC - Reseal Type and Binder Choice - Good Practice Guide 04

4. FNQROC - Initial and Resurfacing Asphalt Choice 05

TEMPLATES :

A. Network Program - Pavement Renewal - Road Inspection Record (excel spreadsheet attached)

B. Reseal Proofing Inspection_Bitumen Surface and Repairs Assessment (excel spreadsheet attached)

Principles : |The purpose of Network Programming is to implement the agreed Reseal & Asphalt Network Strategy (refer to 02 FNQROC - Reseals /
Asphalt Network Strategy). The Network Inspection aims to assemble between 3-5 years of proposed road treatments, including reseals,
asphalt re-surfacing and pavement rehabilitation. This process includes consideration of available AM data including existing seal type and
size, seal age and pavement/surfacing condition data. A choice of Reseal/Asphalt Type (type, binder, size) is made along with a quick
estimate of any obvious repairs required prior to sealing (broad quantum of pavement repair, kerb replacement, rut filling, asphalt surface
correction (major humps and hollows), major crack sealing (cracks too active or wide for a bitumen seal to remedy), edge break, etc).
These costs are maintained in a database/spreadsheet for pricing and are used to inform the Annual Reseal / Asphalt project proofing and
other pavement programs. For rural reseals, a general allowance for table-drain cleaning and shoulder grading (light/medium/heavy) works
are also costed-in. Geographic rationalisation and 'bunching of projects', for cost efficiencies, are considered with project priorities
changed accordingly.

The Reseal/Asphalt Proofing stage undertakes a detailed inspection 12-18 months prior to the planned reseal/asphalt works. This
inspection uses the previous data captured from the Network Programming inspection, and confirms that the Seal/Asphalt Type chosen
remains suitable. It also checks and records actual sealed widths, linemarking, and considers whether additional bitumen spray runs are
required for the project (example additional bitumen on untrafficked shoulder etc). Underlying repair works (prep works) schedules are
collated (Chainage, Work type, quantity) and compared to original Network Program allowances with an overall review of Program Level
costs - do the unders and overs balance out? Is any re-budgeting or re-prioritising required? The repair works are arranged to be undertaken
by internal/external resources at least 2-6 months prior to reseal/asphalt works, deepending on repair work type(s) (Ref 2: Table 4) . Also
consider any other major surfacing issues that have been advised by council staff throughout the last year - does this issue need to be
added to the program? Nominal bitumen spray and aggregate spread rates are selected for seal/binder type chosen (this may include a
prelim seal design). Asphalt projects will chose the appropriate asphalt type and include details about tie-in tapers at K&C, start and end
locations.

Tender Documentation can be prepared based on the Reseal Proofing inspection seal information.

Process Overview :

Network Program Inspection and Record (every 3-5 years)

l Check / confirm Budgets? -
. Adjust as necessar
3-5 yr Budget Allocation for | mp Reseal / Asphalt Proofing r ) Y
Annual Reseal & Asphalt (12-18 months prior to works) Arrange Repair works (prep Reseal / Asphalt
Programs = | works), complete 2-6 =) Works
months prior to works

L Prepare & Issue Tender
Documentation
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Network Inspection

The Network Inspection process aims to identify the pavement and surfacing treatments required for various asset renewal programs. A
road network in fair to good condition may actually be able to define treatments for a 10 year period. A poor condition network may only be
able to achieve a 5 year outlook. Usually a road engineering team (overseer/foreman, senior engineer, engineer), with significant
experience in pavements and surfacings, will inspect and record data that allows direct input into various asset-renewal programs. Typical

inspection rates would average around 25-30km of inspection per day, depending on urban/rural split and traffic volumes. This could vary
from a 3 minute drive over of a 500m residential street in good condition, with no treatment required in the next 10 years, to a 1-1.5 hour
inspection of 35km road in varying condition with a range of treatments and repairs required. A 500km sealed road network could expect to
take between 17 - 20 days of inspection. The inspection process often includes several passes (quick helicopter pass, slow detailed passes
as required). This is a substantial effort and cost and is usually spread out over 2-4 months. This significant effort is also the reason why this
process is usually only undertaken every 4-5 years.

The key steps include:

1. Verify the condition data and AM data;

2. Ildentify the likely cause of the condition (where possible) and identify the predominant issues;

3. Identify treatment options for resurfacing and pavement renewal, including any underlying repairs for resurfacing works
4. Record/confirm broad quantities of work required;

5. Confirm a suitable priority and year of works; and
6. Provide a planning level cost estimate.

The following pavement treatment selection logic is generally observed:

A. If the Pavement Asset is in a STRUCTRALLY SOUND condition, utilise surface-based treatments to address the issues as appropriate;
B. If the Pavement Asset is in a GENERALLY STRUCTURALLY SOUND condition, utilise a combination of repairs for non-endemic, minor or
isolated structural pavement failures, followed by appropriate surface-based treatments;

C. If the Pavement Asset is exhibiting:

(i) A large amount of structural failure and pre-failure distress; and/or
(ii) Long wavelength (usually high amplitude) roughness, otherwise known as the undulating ‘rock and roll’ roughness associated
with highly reactive soil subgrades;

A surface treatment may not be appropriate. Consider a structural solution or reconstitution of the existing pavement,

where appropriate.
D. If there are a number of uncertainties of either the cause of the current condition or the existing pavement structure, then the Pavement
Asset is marked as ‘To Be Investigated’. (For programming purposes a ‘possible treatment’ is applied for cost purposes); and
E. For large lengths of roadway where pavement issues/defects are consistently present, consider a more extensive proactive program of
structural treatment that will benefit road users over the next 20-30 years, these sections are identified as 'pavement rehabilitation' and
require further investigation, discussion and consideration by the engineering management team.

The context of suitable pavement treatment options is often pragmatically influenced by the following:

a. Road Network Hierarchy;

b. AADT and HV%;

c. The occurrence frequency and severity of pavement defects;

d. Existing Pavement structure and age, and whether a future 20-year life is desired/required;

e. Existing Pavement structure (especially for expansive subgrade soil material types) and whether early intervention can vastly affect the
long-term life. For example, suitable surfacing and smoothing treatments may significantly pro-long pavement life; and

f. Risk & Cost/m2 . A ‘reasonable’ cost treatment must be selected, rather than a maximum full rehabilitation ‘top-shelf’ solution be
applied to all roads in all locations. This is the Engineering Decision Making and Risk component of the process and is important for
Constrained Funding Programs. This is why a suitably experienced engineering team is required. A treatment selection matrix is available
and should be consistently applied/consulted.

More Details : Network inspection planning tasks, road data printout examples, data recording sheets, & example data entry spreadsheets
are provided at FNQROC BPG Website
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1. Obtain the original Network Program Inspection data, that scoped the original project.
2. Note the inspection date (as more time passes, condition maybe worse).

3. Measure & record width changes vs chainage, & calculate a more accurate area for the project

4. Measure & record major repair issues as per defect type, repair type, chainage start/end, lateral details (Lane/WP/Width), re-calc gty for
various repair treatments.

5. For reseals, note major changes in surface texture® that might effect seal spray rates; record :chainage start/end, Lateral/width details
(Lane/WP/Shldr etc), existing agg size, surface texture description®.

6. For reseals, note major areas that are untrafficked, consider the need for additional bitumen (extra spray run) (eg shoulders or central
medians/ turning lanes). Ensure the additional spray runs are specified in the Schedule of Rates.

7. For Asphalt projects, confirm milling locations, areas and depths. Consider tie-ins at K&C (longitudinal), Start and End chainages
(lateral/transverse).

8. Assess and confirm whether the Seal/Asphalt Type, aggregate size and binder proposed by the Network Inspection, still remains
appropriate (Ref: 3 & 4)

9. For reseals confirm the spray rates(s) and spread rates required for various sections (prelim seal design)

10. For asphalt projects, confirm the underlying waterproofing SAMI seal required. (typical 10mm or 14mm 1.6 -1.8 L/m2 S20E)

11. Assess costs across the entire program (total cost of all projects) and highlight any overall/total budget deficiencies. Agree with
management on action to be taken.

Repairs (Prep Works) : |Where required, arrange Repair Works with internal/external contractors as a program of repair works, for cost efficiency.

Tender Documentation :

Collate the information from the Proofing inspection for input into Project Works Schedule of Quantities calculations.
Ensure separate items are specifically provided for extra bitumen sprays runs, where required. This provides the Contractor with clear
notice that and additional spray runs are required, where specified.

NOTE 1. Description of Seal Conditions

1. Flushed - Free binder on surface completely covering aggregate |4. Matte - Good textured seal, binder 2/3 of ALD

2. Black - Binder near top of aggregate 5. Hungry - Binder 1/2 of ALD

3. Smooth - Worn aggregate, minimal texture depth 6. Very Hungry - Binder < 1/3 of ALD (not visible)

TEMPLATES : Refer to FNQROC Best Practice Guide WebSite for excel spreadsheet templates for use and amendment by Councils, as required.
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Reseal Type & Binder Choice

Purpose : The purpose of this document is to provide LGAs with summary notes on good practice in choosing Reseal and Binder types. Please note that
this document is not a seal design process.
Key References : 1: AGPT04K-18 : Guide to Pavement Technology Part 4K : Selection and Design of Sprayed Seals AGPT04K-18 | Austroads
2 : AP-T273-14 : Good Practice in Reseal Programming AP-T273-14 | Austroads
3 : AGPT04F-17 : Guide to pavement Technology Part 4F : Bituminous Binders AGPTO4F-17 | Austroads
4. AGPT03-09 : Guide to Pavement Technology Part 3 : Pavement Surfacings AGPT03-09 | Austroads
Principles : [The purpose of a bitumen reseal is to ensure that the thin bitumen surfacing, originally applied to the underlying pavement structure,

continues to provide a waterproof membrane whilst maintaining good surface functionality such as skid resistance. The bitumen seal's
ability to maintain a waterproof layer depends on it's ability to resist/accommodate pavement cracking. Ironically, bitumen itself hardens and
cracks as it ages and is exposed to heat. Accordingly, a bitumen reseal is a proactive treatment which is applied to an existing bitumen seal
(or asphalt, in some circumstances) to fill cracks, reinstate skid resistance and maintain bitumen seal integrity and durability. Thus
maximising the life of the more expensive underlying pavement. It is desirable to reseal before the existing bitumen surface has hardened,
becomes 'brittle' (less viscous) and exhibits binder cracking. Thus avoiding problems of major reflective cracking. If the bitumen sealed
surface is not proactively maintained /resealed the probability of more expensive underlying pavement failures and repairs/rehabilitation
increases. The bitumen reseal is a relatively low cost treatment, typically $6-10/m2 and upto $13-16/m2 (2025 ) in more remote areas with
small areas <20,000m2. The underlying pavement structure, which the seal is protecting, has a typical range of replacement cost between
$75-150+/m? . So, there is good economic reason to ensure regular resealing. That is, a reseal costs in the order of 6-10% of the underlying
asset cost, but with a typical reseal life of 10 years, this equates to 0.6-1% of the underlying asset cost per year. Responsible asset
management allows budgets for these reseal cycles.

The life of the bitumen is dependent on :

(a) aggregate size and seal type single/single or double/double applications;

(b) temperature zone (low, medium, high). FNQ s in the High zone; and

(c) binder type and quality;

Pragmatically, the resealing life can also be dependant on :

(i) the underlying pavement structure and material type, it's response to load and it's subsequent cracking and other defects;

(i) traffic wear and seal design, leading to conditions that adversely effect skid resistance.

(iii) rainfall exposure risk (generally considered high to very high in FNQ).

For example, a pavement that is strong and performing well is likely to demand a reseal based on bitumen age and hardening, oxidation -
heat exposure over time. Whereas a weak pavement, maybe consisting of marginal gravel materials, that is not performing well, is likely to
demand a reseal prior to reaching the hardening/oxidation age, due to its cracking condition or other pavement defects such as rutting that
could increase the cracking potential.
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Current Seal Age and Previous Seal Layer history

{

If the current Seal regime is the pavement's initial
seal regime (ie. Seal Age = Pavement Age = 3-5
years old); Program a "First Early Reseal". This

maximises waterproofing after an initial pavement

& surfacing "settle-in period".
It acknowledges the 'thinness' of a bitumen seal
and it's increased vulnerability to traffic loading
and rainfall early in it's life. Importantly, water
texturing of a seal, to address flushing/ bleeding,
should not be applied where the total number of
seals < 3 (excluding prime or initial seal).

mp | Existing Seal condition

- Previous Seal history, type
and performance;

- note aggregate size (may
limit reseal agg size);

- note current texture
condition(s)

- poor seal performance
may dictate seal type
chosen to overcome major
defects (stripping, cracking,
flushing, etc)

Consult Table 4.7 (attached)
for Suitable Reseal Type
(S/S, D/D, HSS1, HSS2, XSS)

3

Consult Table 4.7
(attached) for Suitable
Binder Type
(C170, M500, PMBs)
Also consider PMB
guidance from information
in this Guide, below
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Technical Details :

FNQ : Local Practice

Many LGAs in FNQ use C170 for sealing purposes and report fair to good performance. PMBs are utilised in challenging traffic, intersection, grade, tight
curves - range crossings, or poor pavement condition. Whilst Austroads guides allow the use of C170 in High Temp zones, it does suggest C320 or M500
may be appropriate as they are stiffer binders at elevated temperatures with higher softening points, and therefore demonstrate less flushing / bleeding in
hot weather. Industry consultation indicates that Multigrade Binders and stiffer grades of bitumen are only avaiable ex-Brisbane and not stored in
Townsville/Cairns.

Oxidation (Ref3:3.4.2)

This is considered to be the predominant cause of hardening of bitumens in service. Like many organic substances, bitumen is slowly oxidised when in
contact with atmospheric oxygen. The degree of oxidation is dependent on temperature, time and thickness of the binder film. Sunlight is also a factor, but
because the bitumen is a good light absorber, the very rapid reaction to light is confined to about the top 5 um of the exposed material which upon
hardening forms a protective film against further light penetration.

Above 40 °C, the rate of oxidation roughly doubles for each 10 °C increase in temperature. At high pavement temperatures, the reaction rate is controlled
by the reactivity of the bitumen and by the rate of diffusion of oxygen into the bitumen film. It is for this reason that surfacings are designed with as thick a
binder film as can be practically achieved.

PMBs
4.3.2 Polymer Modified Binders (PMBs) Ref 4:4.3.2

Polymer modified binders (PMBs) are used in sprayed sealing work to achieve enhanced performance where
there is a need to:

¢ improve shear resistance in high-stress (vertical and horizontal) applications
* minimise or delay reflection cracking

¢ reduce water penetration

* improve aggregate retention

* reduce temperature dependence

& reduce oxidation in high temperature regimes.

PMBs can be used in sprayed sealing applications for high stress seals (HSS), strain alleviating membranes
(SAMs) and strain alleviating membrane interlayers (SAMIs).

A detailed guide to PMB classes and applications is provided in the Guide to Pavement Technology — Part
4F: Bituminous Binders (Austroads 2008c) and (Austroads 2006c). A summary of the guidelines for the use
of PMBs in HSS, SAM and SAMI[applicaﬂons is provided in Table 4.1. This lists possible applications
without necessarily identifying the optimum material for each case.

Table 4.1: Selection of PMB and multigrade bitumen

Service condition Binder class
Application Cracking Traffic
Width Site S10E S20E S25E S35E S18RF
Activity severity  severity Loading S15RF
Severe All v v v
HSS NA NA Heavy v v v
Moderate
Medium v v v
Slow All NA All v v Ve
SAM High NA All v v v
Rapid
Low NA All v v v
SAMI All All NA All v v

¥ indicates suitable binder class
Saurre: Austraads (20Rr)
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6.2 Specification and Class of PMBs

The Australian PMB specification is listed in AGPT/T190 Specification Framework for Polymer Modified
Binders. The specification includes a number of classes of hot binders which are available commercially in
Australia which are used in sprayed sealing and HMA applications. AGPT/T190, however, does not include
all potential PMB types that may be suitable for these applications. PMBs used in other types of applications
(e.g. microsurfacing and crack sealing) are also not included in this specification.

The PMB classification grading system included in AGPT/T190 uses a coding system to primarily indicate
the application and polymer type of the PMB as follows:

¢ S for Sealing applications of PMBs, followed by a 2-digit code and a polymer type code
e A for Asphalt applications of PMBs, followed by a 2-digit code and a polymer type code.

Polymer type codes used for this coding system are:
o E for Elastomeric types (Section 6.2.1)

e P for Plastomeric types (Section 6.2.2)

e R for crumb Rubber materials (Section 6.2.3)

e RF for crumb Rubber binders that are ‘Field-produced’ (Section 6.2.3).

Table 6.1:  History of naming conventions of Austroads PMB grades

6.2.1 Elastomers
Early development Current |Re—f3|
(pre-1990) AGPTIT190  ||Elastomers provide flexibility and elasticity leading to improved resistance to cracking and permanent
z i deformation. They are used in sprayed seals and asphalt to make the binder more flexible and resilient, as
5
Sg::g‘q SBS®) 3% S10E well as in crack sealing materials and some emulsion applications.
g SBS 4% S15E , ‘ -
The most common elastomeric polymers used in Australia include:
SBS 5% S20E
e SBS (styrene-butadiene-styrene): SBS is the predominant polymer type used in modified binders. At
SBS 6% S25E high concentrations, it is particularly useful for crack control in strain alleviating membrane (SAM) and
strain alleviating membrane interlayer (SAMI) applications and for improved resistance to permanent
SBS 7% = deformation and fatigue in asphalt. At lower concentrations, it is used for improved cohesion and
{PBD{G’} S36E durability in OGA, and for improved service life in sprayed seals. SBS polymers can also be incorporated
into emulsions for sprayed sealing, microsurfacing and crack sealing applications.
5 part crumb rubber - * PBD (polybutadiene): PBD modified binders generally have good adhesion characteristics and are used
18 part crumb rubber | S45R/S15RF in sprayed sealing applications where cohesion and a moderate level of flexibility are required. These
binders can also be used in thin surfacing asphalt applications.
20 part crumb rubber -
« Natural rubber: Natural rubber in a latex form can be used in modified emulsions for sealing and
25 part crumb rubber S18RF microsurfacing applications.
=] = 6.2.3 Crumb Rubber
Asphalt SBS 6% A10E Crumb rubber is obtained from the shredding, grinding or cryogenic processing of scrap rubber from vehicle
grade SBS 5% A15E tyres. The crumb rubber particle size and shape (morphology) arising from the method of manufacture are
important parameters that affect the performance of the crumb rubber blend with bitumen. When blended
SBS 4% A20E with bitumen, the material behaves as a form of elastomer, but the resulting binder is a composite of discrete
particles dispersed in a liquid, and therefore behaves sufficiently differently from other elastomers to warrant
(PBD) A25E a separate category. When incorporated in sprayed seals and asphalt, the highly elastic rubber particles
EMA® - contribute significantly to the performance of the binder.
EVAE) A3EP For use in sprayed seals, crumb rubber binders are broadly divided into two groups:
Crumb rubber A2TRF Factory-produced/plant-manufactured
‘Factory-produced’ or ‘plant-manufactured’ crumb rubber binders are bitumens modified with crumb rubber
and generally with additives (e.g. combining oil). Production is generally remote from the application site. The
Austroads PMB specification (AGPT/T190) provides one grade (i.e. S45R) for this type. This type is also
known as ‘crumb rubber modified binder’ to distinguish it from the other type below.
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A description of each of the current PMB classes and their relevant applications in sprayed seals and asphalt
is summarised in Table 6.2 and Table 6.3.

Table 6.2:

Class
S10E

S15E

S20E

S25E

S35E

S45R

S15RF
S18RF

Sprayed sealing classes of PMB

Description

A PMB typically manufactured with an SBS polymer to achieve a low level of elastomeric modification
Used for strain alleviating membrane (SAM) applications where there is a slow rate of environmental crack
activity or for improved aggregate retention in higher stress applications where the use of bitumen may
result in loss of stones.

A PMB typically manufactured with an SBS polymer to achieve a medium level of elastomeric polymer
modification with similar uses to S10E. S15E can additionally be used for SAM applications where there is
a rapid rate of traffic induced crack activity where the crack widths are small. 515E will also perform better
at sites with higher stresses.

A PMB typically manufactured with an SBS polymer to achieve a high level of elastomeric polymer
modification. S20E can be used for SAM applications where there is a rapid rate of traffic induced crack
activity for low and high cracking severity. S20E will also perform better at sites with higher stresses (e.g.
when ‘high stress seal 2" (HSS2) and ‘extreme stress seal’ (XSS) seals (Austroads 2013c) are
constructed).

A PMB typically manufactured with an SBS polymer to achieve a very high level of elastomeric polymer
modification used in strain alleviating membrane interlayer (SAMI) seals.

The properties of S35E were developed based on an alternative elastomeric PMB utilising a PBD polymer.
The other elastomeric-class PMBs generally use an SBS polymer. The use of a PBD polymer modifier
results in a somewhat different matrix of properties to SBS-based PMBs and hence this material is listed
as a separate grade. S35E is used for SAM applications where there is a slow rate of environmental crack
activity or for improved aggregate retention similar to S10E.

A PMB plant-manufactured with crumb rubber to achieve a medium level of elastomeric modification with
similar uses to S15E and S20E on high stress applications. S45R is used for SAM applications where
there is either a slow rate of environmental crack activity or a rapid rate of traffic induced crack activity with
low crack severity.

A field-blend of 15% crumb rubber (by weight of the total blend) for use in applications similar to S45R.

A field-blend of 18% crumb rubber (by weight of the total blend) for use in SAMI seals and SAM
applications where there is a rapid rate of traffic induced crack activity with high cracking severity.
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S1
S1

S.
S.
S
S.

M

S15R
S9RF
S9R

S35E

A20E
A15E

M1000
C600

C320
C170

8RF
S5RF

25E
20E
15E
10E

500

Ref: MRTS17, MRTS 18

PMBs - Seals
Softening Point
2023

CETTTITTE]

High Temp

Area Pav Temp >58°C

40

60
Softening

70

80
Point (°C)

920 100 110

S18RF |
S15RF |
S15R
SORF |

S35E
S25E
S20E
S15E
S10E

A20E
A15E

S9R

Torsional Recovery

PMBs - Seals

2023

(A AEA LIPS

(e e |

ALY

| LSS LA A A A

[ttt
:

10 20 30

Torsional Recovery (%)

40 50

70 80 20

Pavement Temperature - Input into the selection of Bitumen Grade for sprayed sealing and asphalts
(Table 7.4 Part 4K; Table 4.3 AP-T235-13 - Guide to the Selection and Use of PMBs and Multigrade

Bitumens)

Mareelda Airpor 17.07 <24°Y 145.43 ngh‘.i%{ 59.7 | >580C High
sfgimsg  Aero| AUiElgy | Latityded LONGHCR | tgp6|  57.6  reRdpcategoHieh
Inghanh Composite  13.65| 2%y 1%6.18 | (BobA)S 595| >580C | High
Croydoh Townshjp 18.20] <24°9 14224 400 640 >580C | High

Cooktown Airport 15.45 <24°9 145.19 34.8 58.8 >580C High
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Initial and Resurfacing Asphalt Selection

Purpose : The purpose of this document is to provide LGAs with summary notes on good practice in choosing Asphalt mix and binder type for initial
and re-surfacing non-structural applications.
Key References : 1. AGPT03-09 :Guide to Pavement Technology Part 3 Pavement Surfacings AGPT03-09 | Austroads
2. AGPT04B-14 : Guide to Pavement Technology Part 4B Asphalts AGPT04B-14 | Austroads
3 : AGPTO4F-17 : Guide to pavement Technology Part 4F : Bituminous Binders AGPT04F-17 | Austroads
4. AP-T235-13 : Guide to the Selection and use of PMBs and Multigrade Bitumen AP-T235-13 | Austroads
5. MRTS 30 : QTMR Technical Specification, Asphalt Pavements Specifications (Department of Transport and Main Roads)
Principles : [The purpose of an asphalt surfacing is to provide a higher quality surfacing than a bitumen seal that can succesfully perform in higher traffic
induced stress locations such as intersections, steep grades, tight curves, heavy vehicles, turning traffic, shear forces, braking, and can also
be adopted in areas where noise and aesthetic issues are important.
Dense graded asphalt is the most used asphalt type by LGAs and will be the focus of this GPG.
Other asphalt types include:
(i) Fine Gap Graded - was developed to have good durability in locations such as residential streets and lightly trafficked roads. Itis a
variation on dense graded asphalt, but with some aggregate fractions reduced or omitted. Consists of a larger proportion of fine aggregate
for improved workability and ease of compaction. When combined with relatively high binder content, exception durability can be
ai(i:)hieved'(Refl : 5'6) Figure 2.2: Typical mix components by volume Ref2
Open Gap Graded asphalt has 18-25% air voids and is porous by design and used Dense Stone Open Fine gap
for rapid removal of water from the surfacing improving safety. (Ref1:5.4) gm = graded gm:dj
(iii) Stone Mastic Asphalt has a large percentage of course aggregate with stone-on-stone - Iy ) )
contact and provides a mix with good deformation resistance. (Ref 1 : 5.5)
(iv) Recycled Asphalt Product (RAP) from previous removal can be incorporated into
new asphalt projects at the Plant. ]
(Ref1:5.8;,Ref4:7.1.4) Filler
(v) Warm Mix Asphalt : The use of ‘warm mix asphalt’ is associated with a reduction in Bitumen
the temperatures of manufacture, paving and compaction of asphalt mixes. Alrvoids
This lowering of temperature brings with it reductions in energy consumption, fume and odour emission, mix oxidation, and construction
times where cooling of the asphalt layer prior to overlay or opening to trafficis a concern. (Ref1:5.9)
Process Overview : Selecting an Asphalt and Binder Type

Determine the operating conditions & function of the Asphalt

Initial Asphalt . .
(Select A te Size L. Underlying Seal Underlying Seal
|y O CUUNEBTCEALE SIZE, LAVET | | Refer GPG 01 - Initial Seal N
depth and Binder Type from Selection 1. Remove & Replace existing Asphalt
Tables below) existing bitumen seal intact and/or exposed granular at
K&C tie-ins etc;
Tack coat CRS60 exposed areas of granular (to provide
better adhesion of PMB SAMI);
Existing Asphalt Assess existing pavement Apply SAMI seal on all areas - S25E with 10mm or
—mp| Replacement or Overlay |mp| and Surfacing conditonand | =p 14mm to achieve 1.5-1.8L/m2 residual bitumen
Choose Aggregate Size, Layer e
(De th ng gd Tvpe f Y performance 2. Overlay existing Asphalt
pthand binder Type from A SAMI Seal is applied S25E with 10mm or 14mm to
Tables below) achieve 1.5-1.8L/m2 residual bitumen



https://austroads.gov.au/publications/pavement/agpt03-ed-1-1
https://austroads.gov.au/publications/pavement/agpt04b-14
https://austroads.gov.au/publications/pavement/agpt04f
https://austroads.gov.au/publications/pavement/ap-t235-13
https://www.tmr.qld.gov.au/business-industry/Technical-standards-publications/Specifications
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FNQ : Local Practice

In LGAs with major cities or towns, asphalt is often used as the surfacing for major arterial/collector roads with high traffic and/or heavy vehicles, with
50mm AC14 dense graded asphalt often specified. The surfacing is typically placed on an unbound granular (gravel) pavement and bitumen seal. With the
exception of rural towns, which tend to use a bitumen seals in residential areas, Councils often specify that new residential subdivisions shall be Asphalt
surfaced typical with 30-35mm AC10 dense graded. Where urban cul-de-sacs exist, these tend to be re-asphalted even though the adjacent street may
receieve a bitumen re-seal. Urban and rural round-abouts are typcially surfaced with a suitable asphalt to resist shear forces and scrubbing wear. Urban
streets and rural roads with a high proportion andhigh volumes of Heavy Vehicles are often surfaced with a suitable asphalt. On rural roads asphalt
surfacing may be placed at Cane-Train Crossings, intersections, steep grades, tight curve areas such as mountain range crossings etc.

Binder choice for residential streets is usually the Standard C320 grade bitumen binder.

The choice of binder on major roads may vary depending on the degree of traffic loading / tight turning/ braking / steep grades / major HVs the site is
expected to endure. In the event of an end-of-life asphalt overlay or remove/replacement of asphalt the existing condition needs to be considered. In
these cases, often a PMB Binder is chosen. Typical Binders considered include A15E (5% SBS Polymer) & A20E (4% SBS Polymer).

Operating Conditions & Function of Asphalt:

Consider : 1. Traffic (light/moderate/heavy); 2. Traffic forces (shear, braking, turning, intersections); 3. Speed; 4. Skid Resistance; 5. Texture;
6. Noise; 7. Line Marking type and variety for; 8. Water Spray; 9. Appearance (Aesthetics); 10. Service Life.
Use the following Tables as a guide to your choice of Application, Aggregate Size, Layer Thickness and Binder type

Table 5.2: Selection of nominal size of dense graded asphalt mix Ref1:Table5.2
Table 2.1: Typical mix sizes for various applications
; Typical layer
Nominal size gi . :sys Typical use Application Typical mix size
(mm) (mm)' : Dense graded wearing course
5 15-20 Available in limited locations for use as very thin surfacing layer with fine surface ' ||ght|_yf Uafcked .pauemenls Tort0mm
texture v medium to heavily trafficked pavements 100r 14 mm
7 20-05 Commonly used for surfacing residential streets and pedestrian areas where thin highway payemen?s Generaly 14 mm (also 10 rm)
layers and fine surface texture required v heawy dutv industrial pavements 14.0r20 mm
10 25 35 General purpose wearing course mix suitable for both light and moderate traffic Dense graded comeciive cowrse 57,10, ¥or 0 mm
applications Stone mastic asphalt wearing course 7,100r 14 mm
14 3545 Wearing course mix for heavier traffic applications; also intermediate course to suit Open graded wearing course 100r 14 mm
layer thickness Open graded basecourse (drainage layers) 14,0 or 28 mm
20 > 50 General purpose base and intermediate course mix for wide range of uses Fine gap graded asphalt Generally 10 mm (also 7 mm)
28 560 Less commonly used than 20 mm for bas.(ﬂf and interm‘ediate course; control of Minor patching 10 mm (also 5, 7, 14 and 20 mm)
segregation can sometimes be an issue Major patching E——— Al sizes as appropriat
40 5100 Occasionally used as a heavy duty base; control of segregation can be a ers: Table s
significant problem Selection of Surfacings
Not Table 6: Guide to the selection of dense graded asphalt wearing course
otes:
To ensure adequate compaction of asphalt mixes containing heavily modified polymer modified binders, a minim Z’“fﬂc Laboratory | Design | Binder Recommended use
: ; 7 Y ategory | Compaction | Air (Class/Type)
thickness of 3.9 times the nominal size is generally recommended. 1 Level :iz;ds
Source: Austroads (2 006b) Light 50 cycles 40 170 Residential streets and car parks. Foot
traffic.
320 Sometimes used for above in warmer
Table 5.1: Traffic loading | Ref4:Table5.1 dlimates
Medium 80 cycles 4.0 170 Normal oonqitions and Iowertrafﬂc
Indicative traffic volume Traffic category ranges, particularly in cooler reglons.
320 Good genera! purpose mix for a wide
Commercial Structural design level Free-flowing vehicles Stop/start or climbing range of applications. :
vehicles/lane/day (ESAs)* lane or slow-moving Heavy 120cycles | 40 320 S;;Tﬁlgﬁgp"égn";‘r’;lﬁr;ﬁ;"ﬁ'egﬂim
: . . use of polish-resistant aggregates
<100 <5x10 nght Medium 600, Higher performance mixes for greater
H Multigrade or | traffic loadings. Stiffer binders require
100-500 5x 105 x 108 Medium Heavy BB cirong, Siiff base,
B01-1000 B 106_2 X 10? HBEW VBW heavy Very 120 and 350 50 320 Heavily trafficked intersections, slow
heavy cycles moving traffic, requires coarse grading.
> 1000 >2 107 VBT}I‘ heaw Very heaw 600, Special applications such as very heavily
Multigrade or | trafficked intersections, heavy duty
PMB industrial pavements, and aircraft hard
standing. Requires coarse grading.
Notes: 1. See Table 7
Ref : AAfPA Course 2013Q sec05 selection of surfacings v2010
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8.3 Pavement Types Ref1:8.3

8.3.1 Suitability

The general suitability of the various pavement types with respect to road class and typical equivalent
standard axles (ESAs) is shown in Table 8.2, where v’V regions are the best-perceived application for the
pavement type and the v regions indicate adequate performance. X regions indicate applications that are
generally not recommended. In this general overview, there is no discernment based on environmental or
other regional factors.

Table 8.2: Suitability of pavement types

1 2 3 4 5 6 74 8 9
10%— 10°— 10°— 10%— 107— 10°— 10%—

10 10 10s 10e 1 e qor qes 1O

Granular/sprayed seal b v v v vV xc x¢ xc v
Granular/thin asphalt " Vb Vo v v v xce vbe Vv Vv
Granular/thick asphalt v v v xd xd xce v Y vy

Deep strength asphalt vV Vv xd xd xd Vv Vv v v

Full depth asphalt 44 v xd x4 xd Vv Vv v v

Concrete vV v xd xd xd Vv v v v

Concrete segmental sd d xd o v st o . /

pavers
VY Most suitable v' Adequate performance X Not recommended

Notes:

a. Pavement types recommended are based on design for free-flowing traffic. For high stress conditions such as
turning traffic, accelerating and braking traffic and on steep grades, other considerations may govern.

b. This type of pavement can be used successfully in this road class but very good quality control of materials and
construction processes, together with good maintenance, are required.

c. Generally require high maintenance.

d. Usually uneconomic when considered on whole-of-life cost basis.

e. May be difficult to achieve satisfactory structural design.

Source: adapted from APPA (2002).

Table 8.1: Road classes Ref1:8.2

Rural classes

Principal links between major

i i 6__. 8
1 regions and capital cities Very important Very high 10°-10
2 Linking capitals aqd key !owns, Important High 105-107
capitals and major regions
Linking important centres, Class - = 5108
= 1 and 2 roads and rural arterials Loss uhpondt Madivm 110
4 Provides access to abutting Low importance o 104—105
property.
One type of activity and not - 4
5 Class 1,2, 3or4 Not important Very low <10
Urban classes
Main link that performs massive z - 7 109
6 A ovements Very important Very high 10°"—10
Supplements Class 6 by : 5_107
z distributing to local streets anonant Kigh 19r=20
Provide access to abutting . . 5
8 ey Less important Medium 10*-10
9 One type of activity and not Low importance oW <105

Class 6, 7o0r 8

Notes:

1. The desired project reliability is the chance that the pavement being considered will carry its design traffic before
reaching a terminal level of serviceability, given that:

® the pavement is designed in accordance with established procedures

e the pavement is constructed and maintained in accordance with industry standard specifications
® materials used meet the industry standard specification requirements

e the desired project reliability is chosen by the designer.

2. The classifications provided in the table are indicative only and do not necessarily relate to SRA Network Rankings.
By rationally assessing the risks associated with any type of pavement type and road class, the level of project
reliability can be varied to suit individual needs.

Source: AAPA (2002).
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Binders & Layer thickness

Ref5:1.1
Guidance' on the selection of binder grade for use in dense graded asphalt is provided in the table
below.
Traffic Volume
. (Average Daily ESAs in the Design . .
Application Lane in the Year of Opening) Typical Binders
Free Flowing High Shear?
<1000 < 300 C320
Surfacing layer < 3000 < 1000 M1000°
All All A15E*
< 3000 < 1000 C320
Layanbslon Al < 3000 C600, M1000
surfacing
All All A15E*
Layers covered All < 3000 C320
by at least two
layers of asphalt All All €600, M1000, A15E*

1 This table has been developed to assist designers in selecting binders to optimise performance outcomes
on projects. Mixes may be used outside these parameters and still provide acceptable long-term
performance.

2 High shear areas include signalised intersections and approaches, roundabouts and approaches, and
other areas with very slow moving heavy vehicles. For bus stops, busways and bus-only lanes, specialist
advice should be sought from the Principal Engineer (Asphalt and Surfacings).

3 M1000 typically has a shorter oxidation life than C320 and A15E binders. More frequent resurfacing
should be anticipated where M1000 binder is used in surfacing layers.

4 A15E binder is typically used in situations where enhanced deformation and/or fatigue resistance is
desired.

8.6 Course and layer thicknesses Ref5:8.6

Table 2.2: Typical asphalt layer thickness

A course of dense graded asphalt may be comprised of more than one layer. Where a course is

comprised of more than one layer, and the layer thicknesses have not been specified, the Contractor Nominal mix size | Compacted layer thickness
shall nominate the thickness of each layer in the AQP. (mm) (mm)
8.6.1 Nominated layer thickness 5 1510 20
The nominated thickness of a layer of asphalt must be within the limits specified in Table 8.6.1. 7 2010 30
Table 8.6.1 — Nominated layer thickness limits 10 25 10 40
Asphalt Type Nominal Size of Asphalt Layer thickness (mm) 14 3510 55
(Asphalt Designation) Minimum Maximum
20 50 to 80
7 mm (AC7M and ACTH) 25 35
10 mm (AC10M and AC10H) 35 50 28 70t 110 Ref 2
Dense graded asphalt
14 mm (AC14M and AC14H) 50 70

(
20 mm (AC20M and AC20H) 60 100
10 mm (0G10) 25 35
14 mm (0G14) 35 45
(
(

Open graded asphalt

10 mm (SMA10) 35 40
14 mm (SMA14) 50 60

Stone mastic asphalt
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Polymer Modified Binders
3.4.3 Polymer Modified Binder Ref2: 3.4.3

Polymer modified binders (PMBs) are generally used to enhance the properties of bituminous binders in
order to improve performance on heavily trafficked pavement surfaces, areas of high shear stresses and in
some cases, greater flexibility. Performance gains include increased elasticity, improved cohesion, and
reduced temperature susceptibility thus improving flexibility, cohesion or resistance to deformation of asphalt
mixes at high temperatures.

A wide range of polymer types can be successfully incorporated into bitumen. In practice, a relatively small
range of synthetic polymers, as well as crumbed rubber, are used in bituminous materials in Australasia.

The grades and classes of modified binder are set out in the Specification framework for polymer modified
binders (Austroads Test Method AGPT/T190) and guidelines are covered in Austroads (2008b) and
Austroads (2013a).

Austroads 2014 | 23

6.2 Specification and Class of PMBs Ref3:6.2

The Australian PMB specification is listed in AGPT/T190 Specification Framework for Polymer Modified
Binders. The specification includes a number of classes of hot binders which are available commercially in
Australia which are used in sprayed sealing and HMA applications. AGPT/T190, however, does not include
all potential PMB types that may be suitable for these applications. PMBs used in other types of applications
(e.g. microsurfacing and crack sealing) are also not included in this specification.

The PMB classification grading system included in AGPT/T190 uses a coding system to primarily indicate
the application and polymer type of the PMB as follows:

o S for Sealing applications of PMBs, followed by a 2-digit code and a polymer type code
e A for Asphalt applications of PMBs, followed by a 2-digit code and a polymer type code.

Polymer type codes used for this coding system are:
o E for Elastomeric types (Section 6.2.1)
e P for Plastomeric types (Section 6.2.2)

e R for crumb Rubber materials (Section 6.2.3)

e RF for crumb Rubber binders that are ‘Field-produced’ (Section 6.2.3). Ref3:6.2
Asphalt SBS 6% A10E
piace SBS 5% A15E
SBS 4% A20E
(PBD) A25E
EMA™ =
EVA® A35P

Crumb rubber A27RF Ref 3 : Table 6.1
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Table 6.3:  Asphalt classes of PMB Ref3:Table 6.3
Class  De

A10E A PMB typically manufactured with an SBS polymer to achieve a very high level of elastomeric polymer
maodification. A10E is mainly used for improving deformation resistance and the fatigue performance of
dense-graded asphalt (DGA) for demanding applications. It is used in Southemn Australia in open-graded
asphalt (OGA) and stone mastic asphalt (SMA) in very heavy traffic loading environments.

A15E A PMB typically manufactured with an SBS polymer to achieve a high level of elastomeric polymer
modification providing enhanced rutting and/or fatigue performance for DGA. It is sometimes used in SMA
and OGA in heavy traffic loading environments.

A20E A PMB typically manufactured with an SBS polymer to achieve a medium level of elastomeric polymer
modification with applications similar to A25E where a more viscous binder is required. A20E is also used
for enhancing the rutting or fatigue performance of DGA in less demanding sites.

A25E A PMB typically manufactured with a PBD polymer to achieve a low level of elastomeric polymer
modification. A25E can be used to provide improved temperature susceptibility and reduced binder
drain-off in OGA and SMA applications and improved durability in OGA.

A35P A PMB typically manufactured with an EVA polymer to achieve a high level of plastomeric polymer
modification. Applications include maximising rut resistance for very heavy duty locations and where high
surface stresses occur such as heavy vehicle turning areas, race-track surfaces and container terminals.

A27RF Crumb rubber, 25-30% by weight of the total binder, is added to the mixing chamber of an asphalt plant
using the ‘dry process’ (Section 6.2.3) to produce a rubber-modified asphalt. This produces an asphalt
with very high fatigue resistance for specialised applications such as over jointed concrete pavements.

6.2.1 Elastomers Ref3:6.2.1

Elastomers provide flexibility and elasticity leading to improved resistance to cracking and permanent
deformation. They are used in sprayed seals and asphalt to make the binder more flexible and resilient, as
well as in crack sealing materials and some emulsion applications.

The most common elastomeric polymers used in Australia include:

e SBS (styrene-butadiene-styrene): SBS is the predominant polymer type used in modified binders. At
high concentrations, it is particularly useful for crack control in strain alleviating membrane (SAM) and
strain alleviating membrane interlayer (SAMI) applications and for improved resistance to permanent
deformation and fatigue in asphalt. At lower concentrations, it is used for improved cohesion and
durability in OGA, and for improved service life in sprayed seals. SBS polymers can also be incorporated
into emulsions for sprayed sealing, microsurfacing and crack sealing applications.

e PBD (polybutadiene): PBD modified binders generally have good adhesion characteristics and are used
in sprayed sealing applications where cohesion and a moderate level of flexibility are required. These
binders can also be used in thin surfacing asphalt applications.

e Natural rubber: Natural rubber in a latex form can be used in modified emulsions for sealing and
microsurfacing applications.

6.2.3 Crumb Rubber Ref3:6.2.3

Crumb rubber is obtained from the shredding, grinding or cryogenic processing of scrap rubber from vehicle
tyres. The crumb rubber particle size and shape (morphology) arising from the method of manufacture are
important parameters that affect the performance of the crumb rubber blend with bitumen. When blended
with bitumen, the material behaves as a form of elastomer, but the resulting binder is a composite of discrete
particles dispersed in a liquid, and therefore behaves sufficiently differently from other elastomers to warrant
a separate category. When incorporated in sprayed seals and asphalt, the highly elastic rubber particles
contribute significantly to the performance of the binder.

For use in sprayed seals, crumb rubber binders are broadly divided into two groups:

Factory-produced/plant-manufactured

‘Factory-produced’ or ‘plant-manufactured’ crumb rubber binders are bitumens modified with crumb rubber
and generally with additives (e.g. combining oil). Production is generally remote from the application site. The
Austroads PMB specification (AGPT/T190) provides one grade (i.e. S45R) for this type. This type is also
known as ‘crumb rubber modified binder’ to distinguish it from the other type below.
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Table 5.1: Guide to the selection of asphalt PMBs and multigrade bitumens Ref1:Table5.1
Very heavy All v v v
Rutting resistance Hi
gh or
Heavy ol onfee v v v vl v
Fatigue resistance Very heavy to
(marginal “;1 All v Vo | Ao
eavy
pavement)
Rutting and fatigue Veryhgeavy to v v
(marginal ayy All
pavement) Medunm v B B
Rutting and fatigue High or
S e Veryheawyto  medium ¢ o
(adequate heavy
pavement) Low v v v v v v
Very heavy to High v Vo
Open graded heavy Medium or low V| v e N
asphalt
< Heavy All v v v Y
Stone mastic
asphalt Heavy Al v o v o
Notes:
v’ indicates suitable binder class
Crumb rubber modified asphalt (dry mix to A27RF Class) has provided excellent performance over cracked pavements in
road trials along with good rutting resistance.
Source: Austroads (2006c¢c)
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Asphalt Replacement and/or Asphalt Overlay -Underlying Seal (SAMI)

2.4.2 Treatment Types Ref2:2.4.2

Rehabilitation may involve the provision of structural overlay to improve the strength of the pavement or a
non-structural overlay where the primary purpose is to provide a new wearing surface jwithout significantly
changing the strength of the pavement.

Overlay treatments can be combined with a strain alleviating membrane interlayer (SAMI) to waterproof the
pavement or reduce reflective cracking prior to placing the overlay.

4.3.2 Polymer Modified Binders (PMBs) Ref2:

Polymer modified binders (PMBs) are used in sprayed sealing work to achieve enhanced performance where
there is a need to:

e improve shear resistance in high-stress (vertical and horizontal) applications
* minimise or delay reflection cracking

e reduce water penetration

Austroads 2009 | page 30

Guide to Pavement Technology Part 3: Pavement Surfacings

e improve aggregate retention
¢ reduce temperature dependence

¢ reduce oxidation in high temperature regimes.

ress seals (HSS))strain alleviating membranes

(SAMs) and strain alleviating membrane interlayers (SAMIs).

A detailed guide to PMB classes and applications is provided in the Guide to Pavement Technology — Part
4F: Bituminous Binders (Austroads 2008c) and (Austroads 2006c). A summary of the guidelines for the use
of PMBs in HSS, SAM and SAM|| applications is provided in Table 4.1. This lists possible applications
without necessarily identifying the optimum material for each case.

Table 4.1: Selection of PMB and multigrade bitumen

Slow All
SAM Hi v v
Rapid s
Low v v
SAMI All All v v

v’indicates suitable binder class
Source- Austroads (2006c)
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Whole of Life Costing & Environmental Outcomes for Bitumen
Seals — Technical Information & Good Practice Guide

Executive Summary

Thirty-year Whole-of-Life Cost (WoL) analysis suggests that moving to a Crumbed Rubber or Polymer Modified
Binder (PMB) bitumen for reseals not only provides longer life and improved crack resistance, it can cost the
same or less than an equivalent C170 seal regime (currently used). The lower cost over 30 years is due to the
additional life provided by the higher quality seals (refer Attachment E).

A full explanation of Whole-of-Life costing and associated assumptions is provided in this document. It should be
noted that C170 bitumen is the most common used in FNQ reseal history and forms the basis of all comparisons.

The CO2 footprint for crumbed rubber is 25-27% lower than C170 bitumen, when calculated on a 30-year-WoL
cost basis. If a bio-binder is introduced the CO2 footprint for a bio-crumbed-rubber is lowered further to 60% of
C170 bitumen. The CO2 footprint for a PMB is 19-23% higher than C170 bitumen, when calculated over a 30-
year-WoL cost basis. When a bio-binder is introduced the CO2 footprint of a bio-PMB is 6-10% higher than
C170 bitumen.

In broad terms, when compared to C170 bitumen (currently used), the introduction of Crumbed Rubber
bitumen lowers long term costs and decreases the CO2 footprint. The use of crumbed rubber, which is
produced by the recycling of vehicle tyres, can save around 680,000 (27,000 T) truck tyres from Landfill over
30 years. Crumbed rubber also provides the added advantages of better resistance to cracking which in turn
maximises waterproofing of the underlying gravel pavement, and will assist in minimising future pavement
maintenance costs. Some bitumen spraying contractors are reticent to spray crumbed rubber and this is
discussed further in Section1. Polymer Modified Bitumen long term costs are also cheaper than C170 bitumen,
however the CO2 footprint increases between 6% - 23% depending on whether bio-binders are utilised.

It should be noted that the purchase price of Crumbed Rubber bitumen costs 5% more than C170 bitumen and
PMB costs 9% more than C170 bitumen. These additional costs require a corresponding increase in initial cash
flow but in the long-term will provide cheaper 30-year WoL cost due to the additional life they can provide. Both
products provide better resistance to cracking and maintain a higher standard of waterproofing and aggregate
retention. Waterproofing is obviously very important as FNQ experiences some of the highest rainfall in Australia.

In FNQ, many councils are already deficient in the funding applied to the reseal program because they are not
achieving reasonable network coverage rates. This further magnifies the funding challenge. Good Practice Guide
02, Reseals and Asphalt Strategy and it's Key References are helpful here.

Both crumbed rubber and PMB bitumen products can be modified with a bio-binder (< 10% bitumen volume
replacement) to reduce the CO2 footprint. However, these bio-binders currently come at an increased price, see
cost summary below in Tables 1 and 2.

If moderate crack resistance is required then crumbed rubber (Cr Rub) can be implemented, with the added
advantage of saving 100,000’s of truck tyres from Landfill over 30 years. When compared to C170 bitumen
(currently used), it can be shown that the 30-year WoL cost for S15R Crumbed Rubber is 7-9% cheaper and has
a nett reduction in CO2 emissions of 25-27%, on average. Likewise, the introduction of a bio-binder, such as
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Puma’s CarbonBind, demonstrates a 4-7% 30-yr WoL cost reduction and a massive 60% CO2 emissions
reduction. An initial increase in cashflow between 5-8.5% is required to fund the higher quality crumbed rubber
bitumen binder for the first cycle of reseals (10 — 14 years). The 2025 values have remained in the table below for
comparison purposes. They are displayed in ‘struck-out’ fashion and reveal the cost and CO2 sensitivities when
compared to 2026 outputs. Refer to the last paragraph of the Executive Summary for further explanation.

Table 1. 10mm Reseal, C170 vs Crumbed Rubber. Reseal Cost & 30-Year-WoL Cost

Version 0.5

10mm Total Reseal Cost’ 30-yr WolL Cost? ($/m2) / Number of Truck
u u
($/m2) CO02*(kg/m2) per Bitumen Type
. Tyres Saved
per Bitumen Type
from Landfill
Year | C170 C170 S15R S15R C170 S15R S15R
. . over 30 yrs
Cost ($/T) Cr Rub |Carbon-Bind CrRub |Carbon-Bind ENQ Network
CrRub CrRub ( etwork)
7.78 8.03 681,146
2026 | 2,085 7.40 30.29/4.23 | 27.74/3.12 | 28.62/1.68
(+5%) (+8.5%) (27,246 T)
Average % Change 2 from C170
-ve = decrease = improvement 9% 1-27% | 7% 1 -61%
+ve = increase = poorer outcome

Note 1: Average Total Reseal Cost across geographic centres used. Total Reseal Costs in the Cooktown area, are 7-8% higher on average
than the cost values shown.

Note 2 : The 30-yr WoL cost varies for each geographical centre based on Pavement Temperature which affects bitumen life. The values
shown in the Table above are the lowest calculated. Costs for all Centres are provided in Attachment C.

Note 3 : The Average change is calculated across all geographical centres.

Note 4 : CO2 values have been taken from industry advice provided by Puma Bitumen and their Lifecyle Analysis. It also reflects international
standards and those values adopted by the AfPA (Australian Flexible Pavement Association).

If high crack resistance is required, then PMBs are the only choice.

When compared to C170 bitumen (currently used), it can be shown that the 30-year WolL cost for a S15E PMB is
9-12% cheaper but has a nett increase in CO2 emissions of 19-23%, on average. The introduction of a bio-
binder, such as Puma’s CarbonBind, demonstrates an 9-12% 30-yr WoL cost reduction and an increase CO2
emissions of 6-10%, when compared to C170. An initial increase in cashflow around 9% is required to fund the
higher quality PMB bitumen binder for the first cycle of reseals (10 — 14 years). The 2025 values have remained
in the table below for comparison purposes. They are displayed in ‘struck-out’ fashion and reveal the cost and
CO2 sensitivities when compared to 2026 outputs. Refer to the last paragraph of the Executive Summary for
further explanation.
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Table 2. 10mm Reseal, C170 vs PMB. Reseal Cost & 30-Year-WoL Cost

10mm Total Reseal Cost' ($/m2) 30-yr WoL Cost? ($/m2) /
per Bitumen Type C02* (kg/m2) per Bitumen Type
Year C170 C170 S15E | S15E Carbon- Cc170 S15E S15E Carbon-
Cost ($/T) PMB Bind PMB PMB Bind PMB
2026 2,085 7.40 8.09 8.09 30.29/4.23 | 27.195/5.09 | 27.19%/4.56
(+9%) (+9%)
Average % Change 3 from C170
-ve = decrease = improvement “12% | +19 % | -12% | +6%
+ve =increase = poorer outcome

Note 1: Average Total Reseal Cost across geographic centres used. Total Reseal Costs in the Cooktown area, are 7-8% higher on average
than cost values shown.

Note 2 : The 30-yr Wol cost varies for each geographical centre based on Pavement Temperature which affects bitumen life. The values
shown in the Table above are the lowest calculated. Costs for all Centres are provided in Attachment C.

Note 3 : The Average change is calculated across all geographical centres.

Note 4 : CO2 values have been taken from industry advice provided by Puma Bitumen and their Lifecyle Analysis. It also reflects international
standards and those values adopted by the AfPA (Australian Flexible Pavement Association).

Note 5 : S15E and S15E Carbon Bind (Bio Binder) are listed as the same price. This appears to be a temporary commercial decision to
encourage the use of bio-binders. It is unsure if this equal pricing is sustainable.

During the devolvement of this document between September 2025 and May 2026, the CO2 attributed to the
standard bitumen grade C170 increased and the CO2 attributed to crumbed rubber decreased to better allow for
the latex carbon negative components. The bitumen price increased due to world oil volatility (March-April 2026).
These elements have been taken into account by the analysis and the results reported. In summary, whilst costs
have increased the relativity of the 30-year WoL cost analysis has remained the same. CO2 values have
significantly changed. The analysis spreadsheets developed for FNQROC, have been established to allow easy
entry of any modified input data, which in turn allows study of any future updated values.

This Good Practice Guide provides technical information addressing:

1. The Bitumen Industry in FNQ

2. Detailed Whole-of-Life Analysis : Technical Assumptions, Details and Explanation
2.1. Whole-of-Life Analysis — What is it?
2.2. Technical Industry Information for use in Whole-of-Life Cost and CO2 Analysis
2.3. WoL Analysis FNQROC - Inputs and Outputs — Brief Overview

3. Conclusions

4. Indicative Road Network Reseal Funding required
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1. The Bitumen Industry in FNQ

At the time of writing this document the bitumen industry in North Queensland / Far North Queensland operates
with three functioning elements which include : Bitumen Suppliers (Base bitumen storage), Bitumen
blenders/retailers, Bitumen Spraying Contractors and Asphalt manufacturers/laying Contractors.

(Base) Bitumen

Suppliers Bitumen Retailers (Blends of Bitumen) Bitumen Spraying Contractors
(Townsville) (Townsville) (Cairns)
. Ixom RPQ/Downer
Viva (previously Bituminous Products) PNQ (Heidelberg)
Puma Boral
Puma Fulton Hogan FGF
Koppens

The majority of bitumen products can be provided from Townsville including Standard Cutback Bitumen (AMCOO,
etc), C170, C320, Crumbed Rubber blends, PMB blends, some Bio-blends (increasing array due by late 2026).
There is some storage capacity in Cairns.

However, emulsions, multigrades M500, M1000, grade C600 and some bio-blends of bitumen require
transportation from Brisbane.

Crumbed rubber has been gaining an increasing market share over the past decade with Carroll Engineering,
located in Townsville, providing crumbed rubber to the bitumen industry. Carrol Engineering uses truck and major
industry plant tyres (not car tyres), mainly from North Queensland, to process the tread (the walls have too much
steel) into crumbed rubber. Crumbed rubber processing does leave small traces of steel (from tyres) in the
product and this presents a challenge by causing increased wear to bitumen pumps in all parts of the storage,
mixing and spraying process.

This is one reason why some spraying contractors are reticent to implement crumbed rubber in FNQ. Some
spraying contractors would likely not make the move to crumbed rubber unless there is a sufficient quantity and
long term commitment. Industry information indicates that the slight increase in operational costs to cover
additional pump wear, possible extra tanks, more controlled heating and mixing, and cleaning practices, is not
significant over the long term and is recouped by the sale price.

Another challenge is the mixing, storage and transport within a well controlled temperature range. If crumbed
rubber is over-heated for certain periods of time, product degradation occurs rapidly. Also, constant and good
mixing process is required to avoid segregation of the crumbed rubber from bitumen. In general, simple and
easily implemented controls can be put in place to ensure the crumbed rubber product meets specification
compliance.

Carroll Engineering also has a crumbed rubber plant in SEQ which provides a backup crumbed rubber resource
to their Townsville plant, if required. Tyre Cycle is another major crumbed rubber supplier in SEQ.
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2. Detailed Whole-of-Life Analysis : Technical Assumptions, Details and Explanation
This section of the report address :
0] Whole-of-Life Analysis — What is it?
(i) Technical Industry Information for use in Whole-of-Life Cost and CO2 Analysis
(iii) WolL Analysis FNQROC - Inputs and Outputs

2.1 Whole-of-Life Cost Analysis — What is it ?

Whole-of-Life Cost Analysis, also referred to as Life Cycle Analysis, is the economic calculation of engineering
treatments over a long term asset ownership period, typically 30 years or more, to identify the lowest life cycle
cost solution.

A typical asset related example is the use of a more expensive product with increased durability (life) compared to
a cheaper product with less durability (life). Assuming the products can be re-applied at the end of their life, both
can be compared over a long asset ownership timeframe (several re-application cycles), with analysis indicating
the most cost effective solution for the asset owner.

AGPT04K-18, Guide to Pavement Technology Part-4K Selection -Design Sprayed Seals, defines Whole-of-Life Costing in section
2.2.3, as follows:

2.2.3 Whole-of-life Costing

Whole-of-life costing recognises all user costs and road construction and maintenance costs that are
expected in the long term and is used to evaluate alternative treatments that have different construction and
maintenance cash-flow streams.

Cost elements should include construction and future maintenance and rehabilitation, as well as user costs.
User costs can include increased vehicle operating costs due to deteriorated pavement roughness and delay
expected during maintenance and rehabilitation activities.

Part 4K also states:

The life of sprayed seals is influenced by climate including such effects as seasonal temperature variation,
moisture change in pavement materials and binder oxidation at high temperatures. These factors will
influence both the type of treatment and frequency of retreatment. Rainfall may also influence the choice of
treatment to achieve particular texture levels without compromising waterproofing.

In a comparison of different seal and binder types the ‘user costs’ side of the economic equation would be
considered identical for various bitumen seal options. Therefore, this analysis has a focus on the ‘product
cost’ side of the equation and ignores ‘user costs’. This is useful and reasonable, as Council’s are mainly
interested in the affordability of various options over time, and do not generally consider ‘user costs’ as a major
decision trigger.

Typically, when economists undertake whole of life analysis they apply cost inflation for future cost escalation and
then apply discounting rates to express these future costs in today’s monetary value.

This WolL affordability analysis simplifies the approach by applying 2026 monetary value for all
treatments and expresses all values in 2026 $. This provides a simplistic view for the comparison of
affordability purposes only. If future budgets (usually 3-5 years) are to be derived from this information, each
future year should individually have cost escalation applied (typically 3%/yr average).
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The key parameter in the WolL analysis is Bitumen Seal Life. Bitumen Seal Life is dependant on the following
factors:
(i) Seal type : S/S or D/D
(i) Aggregate size (mm) : 7, 10, 14, 14/7, 14/10, 20/10
(iii) Binder Types : C170, Crumbed Rubber (S15R) & PMB (S15E = 4% SBS Polymer, Medium level of
elastic polymer modification) and two CO2 improved environmental outcomes.
(iv) The bitumen hardening Life (Y) for C170 has been calculated based on:

The resulting seal life model, Y (years), is defined as follows:

Y = 0.158 x TMIN—0.107 x R+ 0.84
0.0498 x T-0.0216 x D - 0.000381 x §°
where

Y = seal life (years)
T = (TMAX + TMIN)/2

T™MIN = yearly mean of the daily minimum air temperature (°C)

TMAX = yearly mean of the daily maximum air temperature (OC)
D = the ARRB Durability Test result (days, usually taken as 8 to 10)
s = nominal size of seal (nominal stone size, mm)
R = risk factor with a scale from 1 (very low risk) to 10 (very high risk).

Ref : Austroads, AP-T160-10, Asphalt and Seal Life Prediction Model Based on Hardening (Arrb,
Mr John Oliver)

It is considered that the Crumbed rubber (S15R) and PMB (S15E = 4% SBS) options chosen are good
representations/surrogates of the suite of crumbed rubber and PMBs generally used on road networks, with seal
life and costs not varying significantly for other types.

2.2 Technical Industry Information for use in Whole-of-Life Cost and CO2 Analysis

There are many technical components and inputs into the WolL analysis. This section outlines the references and

values used in the analysis.

- The bitumen binder supply-to-site cost averages 54% ( 51%-60%) of the total SS reseal cost (5/m2) and is
dependent on location and size (area, m2) of the project. Transport to site is included in these FNQROC
figures. Based on FNQROC 2024/25 reseals.

- The estimated Supply of Binder (C170) ex Storage averages 41% of the total SS reseal cost (5/m2). Cook
Shire Council experienced 30-33% in 2024/25 due to small quantities, large transport distances and DD seal

types.

- The bitumen binder supply cost ex-storage (Townsville) varies for Binder Types. Based on C170 prices, the
percentage increases are expressed as follows:
o €170=1.0 (2025 : =~ $1,580/tonne, at 962 Litres/Tonne, = $1.64/Litre)
(2026 : = $2,085/tonne, at 962 Litres/Tonne, =~ $2.17/Litre)
o S15R (Crumbed Rubber) = x 1.15
o S15E (PMB =4% SBS) = x 1.30
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o Puma’s CarbonBind S15R (Enviro Crumbed Rubber) = x 1.25
o Puma’s CarbonBind S15E (Enviro PMB) = x 1.30

Sustainability and product data referenced are based on information provided by Puma Bitumen at the time of
the project and reflect typical Queensland operations. Figures are indicative only and may change as
production processes or data sources are updated.

Advice from NTRO indicates the Durability of C170 bitumen in Queensland is generally considered to be 8
days (Durability test method) and has been used in the calculation of bitumen life in FNQ for various
locations with specific BoM temperature data.

This is based on verbal discussion with bitumen experts from the National Transport Research Organisation
(NTRO) in 2025.

Bitumen Seal life research work in Australia has not been consistently well funded since the 1970’s,
despite millions of litres used per annum. A lack of scientific and engineering data exists for the life of various
binders. Accordingly, the best industry average advice (NTRO) is as follows:

o The Bitumen Life attributed to Crumbed Rubber is C170 Life + 2 Years

o The Bitumen Life attributed to PMBs is C170 Life + 3 Years
These lives have been utilised in the Wol cost and CO2 analysis.
This is based on verbal discussion with bitumen experts from the National Transport Research Organisation
(NTRO) in 2025.

Whilst there are varying road asset standards and condition for pavement and surfacing around FNQROC, the
general consensus, with the exception of Cairns Regional Council which have indicated a low risk
environment, is:

o Pavement materials are often non-standard materials (local gravels, marginal materials)

o Pavement thickness does not always match design standards, especially thin old pavements

o Seal life has not always been managed well and old seals exist, with cracking evident

o Many roads are exposed to Semi Trailer and B-Double heavy vehicles, concentrated season HV
movements, with some western areas accommodating Type 1 & 2 Road Trains.
FNQ has a high rainfall risk
o Due consideration of the above risks arrives at a Risk Factor of 8 for use in the Bitumen Life

o

Hardening Model, with the results generally meeting industry expectations on bitumen life as
shown in the Tables attached.

Puma’s CarbonBind Products effectively remove < 10% of bitumen and replace with a Plant-Based Oil
Product to achieve the improved environmental outcomes whilst maintaining bituminous product
performance.

(Ref : Puma Bitumen, Email Technical advice, 2025; 2026)
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- Table 2.1 Bitumen binder Type vs CO2 Global Warming Potential (GWP)
Global Warming Potential (GWP) (kg of CO2/Tonne of Binder)
CarbonBind - CarbonBind CarbonBind
ci70 C170 S15R S15R** S15E S15E
2025 first
T 425 235 471 246 664 565
analysis
Feb 2026 710 516 539 290 949 850
new values

** 2026 values now Include negative carbon offsets for Latex Rubber in
crumbed rubber, and hence its lower than C170 (standard bitumen) value.
(Ref : Puma Bitumen, Email Technical advice, 2025; 2026)

Note : Carbon Bind C170 has not been used in the Wol cost analysis and is shown here for CO2 comparison.

Industry has calculated a broad/general rule that: 2/3 of the CO2 emissions for a reseal is due to the binder
type, with the other 1/3 of CO2 emissions relating to transport to site, other materials and construction. The
transport, other materials and construction components would have similar CO2 emissions regardless of
type of binder sprayed, and accordingly have been excluded from comparison environmental calculations in
this report.

(Ref : Puma Bitumen, Email Technical advice, 2025)

Preparation of data for Wol analysis includes the following calculations :

1.

Binder Life using the Arrb (John Oliver) Bitumen Hardening Model for Cairns, Cooktown, Croydon, Ingham &
Mareeba. Refer to Attachment E for Binder Life Summary.

The industry standard bitumen binder life calculated by this method is often mistakenly considered by
Councils as too conservative. When investigated with Councils, it is evident that there is no technical data to
corroborate their position, with Councils working to a Cost-Constrained model which is often driven by
available funds and not technical outcomes.

Sprayed Seal designs for C170 7, 10, 14, 10/7, 14/7, 20/10 seal types (baseline) for medium AADT 300
(15%). Spray rates for crumbed rubber and PMBs are applied from the C170 value.
Industry average market value of C170 ex Townsville, used as the base supply cost.
A typical Industry percentage increase is applied to baseline C170 (1.0) in order to calculate the cost
(S/m2) for binders S15R (x1.15), CarbonBindS15R (x1.25), S15E (x1.3) & CarbonBindS15E (x 1.3).
Total Reseal cost ($/m2) calculations for all seal types with all binder types, extrapolated from calculated
Binder Supply costs & FNQROC 2024/25 reseal data.
CO2 calculations for all seal types and binders, adjusted to kg/m2, based on sprayed L/m2.
Apply costs and CO2 for a 30 year period to calculate the whole-of-Life cost for two chosen seal regimes:
i. 10mm SS reseal regime
ii. 14/7mm DD reseal regime

The Whole-of-Life calculation is considered a Broad Analysis Technique, in order to provide an indication on the

effect on costs, budgets and environmental outcomes. There are a range of averages and assumptions in the

data, but they are relative and useful for broad analysis. This includes the technical assumption that 10mm SS or

14/7 DD reseals can be applied on an old 10 or 14/7 seals at the end of its bitumen hardening life. The base

assumption for life cycle costing is that a reseal is required at Year zero (0) and then repeated at the bitumen life

intervals until it reaches 30 years. Additional seal regimes using a variety of different Initial Seals, therefore affecting

the first reseal intervention period, were undertaken. In all cases, whilst the absolute value of the Wol cost varies, the
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general patterns remained the same. This would effectively result in slightly different percentage cost reductions and
CO2 reduction/increases, as relevant. Care should be exercised in attempting to use the broad data analysis at a
more site specific level. Detailed site specific data would require site specific calculations and values to be run
through a suitable model.

The major parameter in Wol costing is the life of the bitumen which drives the number of treatments over 30 years.

The costs used is an average based on 2024/25 Reseal program. It is a reasonable average unit rate, however it won’t
always reflect every geographic centre 100% accurately. The cost is reflective of bitumen spray rates for a road with an
AADT 300 (15%).

2.3 Wol Analysis FNQROC - Inputs and Outputs - Brief Overview

Inputs. Two reseal life regimes were chosen to calculate and demonstrate the Wol Costs and CO2 outcomes. The
regimes chosen were C170 10mm SS reseal and C170 14/7 DD reseal. Cost and CO2 were calculated for all Binders
in each Council location (Cairns shown below), as every location has the potential for differing seal life. Please refer
to the Spreadsheet FNQROC_WoLC_EnviroCO2_Reseals_April2026.xIsx , for details on all WolL Scenarios considered
in the analysis. Attachment C provides a summary.

In the demonstrated example below, it indicates that the 30-Year-Wol cost of a C170 14/7mm DD seal regime is more
expensive than a C170 10mm SS seal regime each. It should also be noted that the analysis excludes the Initial Seal
Treatments, with the Wol analysis comparing the outcome if a reseal is triggered today at ‘Year 0’. This provides a

structured analytical process to assess life time cycle costs and a range of scenarios can be reviewed.

Table 2.2 Example of C170 Bitumen Reseal Life Cycle for 2 Reseal Regimes - Croydon

Simple Network Average Whole-of-Life Costing - Bitumen Seal Network
Location/Council : Croydon Location/Council : Croydon
Reseal Regime 1 - 10mm SS (€170, S15R, CBindS15R, S15E, CBindS15E) Reseal Regime 2 - 14/7 DD (€170, S15R, CBindS15R, S15E, CBindS15E)
Cost Cost
Scenario 1 Seal 08 kgC02/ Scenario 6 Seal 08 kgCO2/
(€170 10mm SS Reseals) Life VG | (PEP) m2 (C170 DD 14/7 Reseals) Life VG | (FEPE)
i i
($/m2) ($/m2)
Freatmentl PrimeAMCOO PrimeAMCOO
Freatment1A H4mm-E170-SSSeal 20/10mm-C170-DbSeal
Treatment 2 {First early application) 80 | 00 740 @ 103 €170 14/7 DD Reseal 92 | 0 | 1216 170
reatmen C170 10mm reseal SS reseal ’ ’ ’ ’ esea ’ ’ ’
Treatment 3 C170 10mm reseal SS reseal 8.0 8.0 7.40 1.03 C17014/7 DD Reseal 9.2 9.2 12.16 1.70
Treatment 4 C170 10mm reseal SS reseal 8.0 16.0 7.40 1.03 C17014/7 DD Reseal 9.2 18.4 12.16 1.70
Treatment 5 C170 10mm reseal SS reseal 8.0 24.0 7.40 1.03 C17014/7 DD Reseal 9.2 27.6 12.16 1.70
Treatment 6 C170 10mm reseal SS reseal 8.0 32.0 7.40 1.03 C17014/7 DD Reseal 9.2 36.8 12.16 1.70
April 2026 C170 Bitumen AT 30 April 2026 C170 Bitumen AT 30
cost =$2,085/Tonne Years 35.15 4.91 cost =$2,085/Tonne Years 51.81 7.23
Carbon Price (2025) $70/tonne of CO2 70 $/m2ofC02 0.34 $70/tonne of CO2 $/m2ofC02 0.51
CO2 % Cost 1.0% CO2 % Cost 1.0%

Note. April 2026 Industry average market value of C170 ex Townsville is used in conjunction with FNQROC’s 2024/25
Reseal prices to calculate the Reseal Cost.
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Outputs. A comparison of the 30-Year Whole-of-Life Cost and CO2 emissions for the two seal regimes is provided in

the charts below. The data used in the calculations is summarised and attached for reference.

It indicates that on a whole-of life-cost (30yrs) basis :

i) SS PMB Seals average $3.76/m? (12%) less than SS C170 seals
i) DD PMB Seals average $4.24/m? (9%) less than DD C170 seals

iv) DD Crumbed Rubber Seal average $3.52/m? (7%) less cost than DD C170 Seals

(
(
(iii) SS Crumbed Rubber Seals average $3.05/m? (9%) less cost than SS C170
(
(

V) Unsurprisingly PMBs have the highest CO2 emissions being 19-23% greater than C170.

However, PMBs also provide the best life and best protection against cracking.
(vi) Crumbed Rubber CO2 emissions average 25-27% lower than C170
(vii) The CarbonBind S15R Crumbed Rubber has the lowest CO2 emissions and averages 60% less than

C170.

(viii) The use of crumbed rubber, which is produced by the recycling of vehicle tyres, could save approximately
680,000 (27,246 T) truck tyres from Landfill over 30 years, if implemented across FNQROC.

(ix) Other Seal regimes can be modelled, if FNQROC Councils require. The excel spreadsheets provided as

part of this project allow Council Engineers to explore further.

Figure 2.1 Graphical Presentation of 30-yr WolL Costs & CO2 for two reseal regimes

30year (2025) Wol Cost ($/m2) - 10mm SS Reseals
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EXAMPLE : Cairns 30 yr Period - 10 SS reseal regime - 5,735,219m2

30 Years Per Yr

Tonnes of S15R 36,299 1,210

Truck Tyres saved from Landfill 5 Tyre/1T S15R (#) 181,494 6,050
Tonnes of Tyres (40kg/tyre) Used in Cr Rubber (T) 7,260 242

Landfill cost Saved @ $70/T ($) 508,184 16,939

CO2kg/m2 (30-yrWol)
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(January 2026 Industry Update CO2 Levels)
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# Crumbed Rubber
EXAMPLE : Cairns 30 yr Period - 14/7 DD reseal regime - 5,735,219m2
30 Years PerYr

Tonnes of S15R 45,374 1,512
Truck Tyres saved from Landfill 5 Tyre/1T S15R (#) 226,868 7,562
Tonnes of Tyres (40kg/tyre) Used in Cr Rubber (T) 9,075 302

Landfill cost Saved @ $70/T ($) 635,230 21,174
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Table 2.3 Wol Cost & CO2 Difference when compared to C170 bitumen

S15R- Cr.Rub CBind-S15R-Cr.Rub S15E-PMB Cbind-S15E-PMB
Location R:Z:al WoLS15R Cr Rub to WoL CO2S15R to WoL CBindS15R Cr | WoL €CO2 CBind S15R| WoLS15E to C170 WolL CO2S15E to WoLCBindS15Eto | WolL CO2 CBind S15E
Regime C170 cost diff C170 diff Rub to C170 cost diff to C170 diff cost diff C170 diff C170 cost diff to C170 diff

Average 10SS| -3.05 -9% -1.20 -27% -2.14 -7% -2.70 -61% -3.76 -12% 0.82 19% -3.76 -12% 0.27 6%

Cairns 10SS -2.55 -8% -1.11 -26% -1.67 -6% -2.55 -60% -3.10 -10% 0.86 20% -3.10 -10% 0.33 8%
Cooktown 10SS -2.40 -8% -1.02 -25% -1.56 -5% -2.40 -60% -2.93 -9% 0.89 22% -2.93 -9% 037 9%
Croydon 10SS -4.02 -11% -1.41 -29% -3.03 -9% -3.02 -62% -5.01 -14% 0.73 15% -5.01 -14% 0.14 3%
Ingham 10SS -2.98 -9% -1.20 -27% -2.06 -6% -2.70 -61% -3.66 -12% 0.82 19% -3.66 -12% 0.28 6%
Mareeba 10SS -3.31 -10% -1.27 -28% -2.37 -7% -2.80 -61% -4.10 -12% 0.80 17% -4.10 -12% 0.23 5%
Cairns 14/7 DD -2.73 -6% -1.51 -24% -1.42 -3% -3.66 -59% -3.19 -7% 1.50 24% -3.19 -7% 0.70 11%
Cooktown 14/7 DD -3.34 -6% -1.41 -24% -2.08 -4% -3.49 -59% -4.07 -8% 1.52 26% -4.07 -8% 0.74 13%
Croydon 14/7 DD -4.76 -9% -1.94 -27% -3.27 -6% -4.39 -61% -5.85 -11% 1.36 19% -5.85 -11% 0.47 6%
Ingham 14/7 DD -3.25 -7% -1.62 -25% -1.89 -4% -3.85 -60% -3.87 -8% 147 23% -3.87 -8% 0.64 10%
Mareeba 14/7 DD -3.50 -7% -1.68 -25% -2.12 -4% -3.95 -60% -4.20 -9% 146 22% -4.20 -9% 0.62 9%
Average 14/7DD| -3.52 -7% -1.63 -25% -2.16 -4% -3.87 -60% -4.24 -9% 146 23% -4.24 -9% 0.63 10%

Note. A negative value indicates a decrease in cost or CO2 emissions when compared to C170 bitumen, providing an improved

outcome.
Correspondingly, a positive value indicates an increase in cost or CO2 emissions when compared to C170 bitumen, providing a

poorer outcome.

3. Conclusions

Whole-of-Life Cost (WoL) analysis over 30 years suggests that moving to a Crumbed Rubber or Polymer Modified
Binder (PMB), not only provides longer life and improved crack resistance, it can cost the same or less than an
equivalent C170 seal regime (currently used). The same or lower cost over 30 years is due to the additional life
provided by the higher quality seals.

The CO2 footprint for crumbed rubber is 25-28% lower than C170 bitumen, when calculated on a 30-year-WolL
cost basis. If a bio-binder is introduced the CO2 footprint for a bio-crumbed rubber is lowered further to 60% of
C170 bitumen. The CO2 footprint for a PMB is 19-23% higher than C170 bitumen, when calculated over a 30-
year-WoL cost basis. When a bio-binder is introduced the CO2 footprint of a bio-PMB is 6-10% higher than C170
bitumen.

In broad terms, when compared to C170 bitumen (currently used), the introduction of Crumbed Rubber
bitumen lowers long term costs and decreases the CO2 footprint. The use of crumbed rubber, which is
produced by the recycling of vehicle tyres, can save between around 680,000 (27,246 T) truck tyres from
Landfill over 30 years. Crumbed rubber also provides the added advantages of better resistance to cracking
which in turn maximises waterproofing of the underlying gravel pavement, and will assist in minimising future
pavement maintenance costs. Polymer Modified Bitumen long term costs are also cheaper than C170 bitumen,
however the CO2 footprint increases between 5% - 14% depending on whether bio-binders are utilised.

It should be noted that the purchase price of Crumbed Rubber bitumen costs 5% more than C170 bitumen and
PMB costs 9% more than C170 bitumen. These additional costs require a corresponding increase in initial cash
flows but provide cheaper WoL cost over a 30 year period due to the additional life they can provide. Both
products provide better resistance to cracking and maintain a higher standard of waterproofing and aggregate
retention. Waterproofing is obviously very important as FNQ experiences some of the highest rainfall in Australia.
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The higher quality seal selected can either be a Crumbed Rubber binder or Polymer Modified binder (PMB). In
addition, both the crumbed rubber and PMB products can be modified with a bio-binder (< 10% bitumen volume
replacement) to reduce the CO2 footprint. However, the bio-binders come at an increased price, see cost
summary below.

If moderate crack resistance is required then crumbed rubber (Cr Rub) can be implemented, with the added
advantage of saving 100,000’s of truck tyres from Landfill over 30 years. When compared to C170 bitumen
(currently used), it can be shown that the 30-year WoL cost for S15R Crumbed Rubber is 7-11% cheaper and has
a nett reduction in CO2 emissions of 25-27%, on average. Likewise, the introduction of a bio-binder, such as
Puma’s CarbonBind, demonstrates a 4-7% 30-yr WoL cost reduction and a massive 60% CO2 emissions
reduction. An initial increase in cashflow between 5 - 8.5% is required to fund the higher quality crumbed rubber
bitumen binder for the first cycle of reseals (10 — 14 years). The 2025 values have remained in the table below for
comparison purposes. They are displayed in ‘struck-out’ fashion and reveal the cost and CO2 sensitivities when
compared to 2026 outputs.

Table 3.1 10mm Reseal, C170 vs Crumbed Rubber. Reseal Cost & 30-Year-WoL Cost

Version 0.5

10mm Total Reseal Cost’ 30-yr WolL Cost? ($/m2) / Number of Truck
u u
($/m2) CO02* (kg/m2) per Bitumen Type
. Tyres Saved
per Bitumen Type
from Landfill
Year | C170 C170 S15R S15R C170 S15R S15R
. . over 30 yrs
Cost ($/T) Cr Rub |Carbon-Bind CrRub Carbon-Bind
(FNQ Network)
Cr Rub Cr Rub
7.78 8.03 680,000
2026 | 2,085 7.40 30.29/4.23 | 27.74/3.12 | 28.62/1.68
(+5%) (+8.5%) (27,246 T)
Average % Change 2 from C170
-ve = decrease = improvement 9% 1-27% | 7% 1 -61%
+ve = increase = poorer outcome

Note 1: Average Total Reseal Cost across geographic centres used. Total Reseal Costs in the Cooktown area, are 7-8% higher on average
than the cost values shown.

Note 2 : The 30-yr WoL cost varies for each geographical centre based on Pavement Temperature which affects bitumen life. The values
shown in the Table above are the lowest calculated. Costs for all Centres are provided in Attachment C.

Note 3 : The Average change is calculated across all geographical centres.

Note 4 : CO2 values have been taken from industry advice provided by Puma Bitumen and their Lifecyle Analysis. It also reflects international
standards and those values adopted by the AfPA (Australian Flexible Pavement Association).

If high crack resistance is required, then PMBs are the only choice.

When compared to C170 bitumen (currently used), it can be shown that the 30-year WolL cost for a S15E PMB is
9-12% cheaper but has a nett increase in CO2 emissions of 19-23%, on average. The introduction of a bio-
binder, such as Puma’s CarbonBind, demonstrates an 9-12% 30-yr WoL cost reduction and an increase CO2
emissions of 6-10%, when compared to C170. An initial increase in cashflow around 9% is required to fund the
higher quality PMB bitumen binder for the first cycle of reseals (10 — 14 years). The 2025 values have remained
in the table below for comparison purposes. They are displayed in ‘struck-out’ fashion and reveal the cost and
CO2 sensitivities when compared to 2026 outputs.
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Table 3.2. 10mm Reseal, C170 vs PMB. Reseal Cost & 30-Year-WoL Cost

10mm Total Reseal Cost' ($/m2) 30-yr WoL Cost? ($/m2) /
per Bitumen Type C02*(kg/m2) per Bitumen Type
Year C170 C170 S15E | S15E Carbon- Cc170 S15E S15E Carbon-
Cost ($/T) PMB Bind PMB PMB Bind PMB
8.09 8.09
2026 2,085 7.40 30.29/4.23 | 27.195/5.09 | 27.195/4.56
(+9%) (+9%)
Average % Change 3 from C170
-ve = decrease = improvement “12% | +19 % | -12% | +6%
+ve = increase = poorer outcome

Note 1 : Average Total Reseal Cost across geographic centres used. Total Reseal Costs in the Cooktown area, are 7-8% higher on average
than cost values shown.

Note 2 : The 30-yr WoL cost varies for each geographical centre based on Pavement Temperature which affects bitumen life. The values
shown in the Table above are the lowest calculated. Costs for all Centres are provided in Attachment C.

Note 3 : The Average change is calculated across all geographical centres.

Note 4 : CO2 values have been taken from industry advice provided by Puma Bitumen and their Lifecyle Analysis. It also reflects international
standards and those values adopted by the AfPA (Australian Flexible Pavement Association).

Note 5 : S15E and S15E Carbon Bind (Bio Binder) are listed as the same price. This appears to be a temporary commercial decision to
encourage the use of bio-binders. It is unsure if this equal pricing is sustainable.

4. Indicative Road Network Reseal Funding Required

Applying the WolL outcomes to each Council network reveals the cost outcomes displayed in the Table below. If all

FNQROC councils moved to Crumbed Rubber bitumen for reseals, the following outcomes would be realised:

A) Total Road Network : Length = 3,590km with an area of 23.3 Million m2.

B) $675 Million over 30 years (in 2025 $) to complete reseals to industry minimum standard.
(This represents a 9% cost saving over C170 bitumen, currently used.

C) $22.5 Million per annum is required to service this regime of resealing. A saving of $2.3 Million per year when
compared to C170 Bitumen, currently used.

D) 27,954 Tonnes of CO2 would be saved over 30 years. (C170 103,365 less S15R 75,411).
This could be stated as an approximate saving of 1,000 tonnes of CO2 per year.
(Crumbed Rubber reseals have an annual CO2 impact of 2,500 tonnes, compared to 3,500 tonnes for C17)
bitumen on 30 yr Wol basis )

E) 681,146 (27,246 T) Truck Tyres would be saved from Landfill over 30 years.
This could also be expressed as approximately 1,000 T of Truck Tyres per annum.

It should be noted, that if the costs above are not funded, then the CO2 and Tyre Outcomes would be lower.
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10mm Reseal Scenario

Bitumen Seal Seal C170 Bitumen Crumbed Rubber S15R Bitumen
Life Area Length
Council based on (m2 $Mill/30 | SMill/ | €02/30 | $Mill | SMill/ | CO2/30 | Number of
BoM illi ’ km Yrs Year Yrs /30Yrs Year Yrs Tyres Used /
Location | Million) (2025%) | (2025%) | (Tonne) | (2025%) | (2025%) | (Tonne) 30 Years
Cairns Cairns 5.735 780 174 5.8 24,259 159 53 17,893 161,524
Cassowary Ingham 4,222 667 134 4.5 18,746 122 4.1 13,679 123,587
Cook Cooktown 2.345 335 73 2.4 9,402 67 2.2 7,010 63,437
Croydon Croydon 1.620 210 57 1.9 7,954 50 1.7 5,670 51,266
Douglas Cairns 1.023 146 31 1.0 4,329 28 0.9 3,193 28,824
Etheridge Croydon 0.875 125 31 1.0 4,296 27 0.9 3,063 27,690
Mareeba Mareeba 3.224 582 106 3.5 14,830 95 3.2 10,736 96,924
Tablelands | Mareeba 4,006 709 132 4.4 18,428 119 4.0 13,340 120,434
Yarrabah Cairns 0.265 36 8 0.3 1,121 7 0.2 827 7,462
Total 23.315 3,590 745 24.8 103,365 675 22,5 75,411 681,146
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ATTACHMENT A - Pavement Temperature Zone — Binder Type and Seal Life

Pavement Temperature - Input into the selection of Bitumen Grade for sprayed sealing and asphalts

(Table 7.4 Part 4K; Table 4.3 AP-T235-13 - Guide to the Selection and Use of PMBs and Multigrade
Bitumens)

Latitude | Latitude | Longtitude Highest
Site og Category o T90 Tmax Temp Category
(BoM)

Mareeba | Airport 17.07 <24°S 145.43 35.2 59.2 >580C High

Cairns Aero 16.87 <24°S 145.75 33.6 57.6 >580C High

Ingham [Composite] 18.65 <24°8S 146.18 355 59.5 >580C High

Croydon | Township | 18.20 <24°8S 142.24 40.0 64.0 >580C High

Cooktown| Airport 15.45 <24°8S 145.19 34.8 58.8 >580C High
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ATTACHMENT B - FNQROC 2024/25 Reseal Cost Summary

FNQROC Reseals 24/25 1580 962
$/TC170  L/TC170
Total Price Binder | % Binder
Avg Spray $/m2 Ex- Supply (ex
Binder Rate Aggregate | (incl Mob; ex Storage | Storage)/T
LGA Geographic Type Area(m2) | (L/m2) Size Line Marking) ($/m2) | otal Price
CCRC Urban C170 31,772 1.57 14SS; 10 SS 6.38 2.58 40%
CCRC Rural C170 130,740 1.69 14SS; 10 SS 6.84 2.78 41%
CCRC mobilisation Avg| 6.61
CsC Lakeland C170 10,500 2.80 14/10DD 15.64 4.60 29%
CsC Rossville C170 19,800 2.80 14/10DD 15.17 4.60 30%
CsC Cooktown C170 39,700 2.80 14/10DD 13.93 4.60 33%
CsC Laura C170 1,500 2.80 14/10DD 27.18 4.60 17%
CsC mobilisation
DSC Urban S35E 9,786 1.49 10SS; 7SS 6.28 244 39%
DSC Rural S35E 87,041 1.80 10 7.06 2.96 42%
DSC mobilisation Avg| 6.67
MSC Urban C170 28,982 1.50 10 5.93 2.46 42%
MSC Rural C170 60,169 1.70 14;10;7 6.73 2.79 41%
MSC mobilisation Avg| 6.33
TRC Northern C170 176,591 1.89 14SS; 10 SS 7.50 3.10 41%
TRC Southern C170 96,788 1.78 14SS; 10 SS 7.46 2.93 39%
TRC mobilisation Avg| 7.48

Note 1. The % Binder to Total Cost ratio averages 41% for a SS reseal. Cooktown has DD reseal ratio of 33%, when
excluding small quantum reseals. A derived Cooktown SS rati has been calculated at 38%. These values has been used to

derive the varying unit cost rates in the WoL cost analysis.

It should be noted that due to insufficient data, it is currently assumed that as the bitumen supply price increases (April 2026,
increased to $2,085/T from $1,580/T) the ratio remains the same.

The standardisation of this ratio means that for the same reseal parameters (AADT, HV%, spray rate) the base
average unit rate in the WoL costing analysis across all geographic areas is the same, except for Cooktown. The
graphs below show that Binder cost is the same and Total Reseal Cost (Average) is the same for all locations,
except for Cooktown. Not that it is the binder life (refer Attachment E), which varies for each location, that

changes the 30-yr WoL cost.

Bitumen Binder Cost ($/m2) - 10mm SS Reseal
(Ex Townsville - April 2026)

Cairns Cooktown Croydon Ingham Mareeba

C170 S15R- Cr.Rub CBind-S15R-Cr.Rub S15E-PMB Cbind-S15E-PMB

Bitumen Binder Cost ($/m2) - 14/7mm DD Reseal
(Ex Townsville - April 2026)
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€170 S15R- Cr.Rub CBind-S15R-Cr.Rub S1SE-PMB Cbind-S15E-PMB
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Total Reseal Cost ($/m2) - 10mm SS Reseal
(Bitumen Ex Townsville - April 2026)

Cairns Cooktown Croydon Ingham Mareeba

€170 S15R - Cr.Rub CBind-S15R-Cr.Rub S1SE-PMB Cbind-S15E-PMB

Total Reseal Cost ($/m2) - 14/7mm DD Reseal
(Bitumen Ex Townsville - April 2026)

Cairns Cooktown Croydon Ingham Mareeba
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ATTACHMENT C : WoL Cost Analysis — Location, Binder Type, Seal Life, Spray Rate, Cost and CO2 values.

April 2026 - Increased Bitumen Price Apr-26 2085 S/T Factors maintain 2025 differen C170 —1.039 kg/I 962 L/Tonne 710 539 290 949 850
April 2026 - Industry Updated kg of CO2/ T of Bitumen values Binder Factors (4K) Tables 6.3 & 6.4 1 111 1.19 1.23 1.23 S15R-1.055 kg/I 948 L/Tonne  Cooktown kgCO2/Tonne of mixture sprayed
2 2 3 3 S/S 1.1 1.1 1.1 1.1 $/Tonne % increases from C170 S15E - 1.035 kg/| 966 L/Tonne  small gts 962 948 948 966 966
Binder Life (Years) D/D 11 11 11 11 962 948 948 965 965 €170 Baseline from FNQROC 2025 Cookt SS 38% L/Tonne
Arrb's Bitumen Hardening (Hardening Model C170 + Industry Averages PMB/CrRub) L/tonne 41% Majority Cookt DD 33%
Tmax Model Seal Type &Aggregate| Binder Type Typical Spray Rate (I/m2) AADT 300 (15%) Binder Cost ($/m2) - Ex Storage Estimated Total Reseal Cost ($/m2) Global Warming Potential (GWP) (kg of CO2) per m2
) (A'Rds Tmin Tmax CarbonBind CarbonBind CarbonBi CarbonBi Cal:bonB CarbonB CarbonBin CarbonBin CarbonBi CarbonBi
Location  Seal T Type Agg C170 S15R S15E C170 S15R S15E C170 S15R ind S15E |, C170 S15R S15E C170 S15R S15E
design ) (yrly) (Yrly) S15R S15E nd S15R nd S15E o ind S15E dS15R dS15E nd S15R nd S15E

Cairns 58 20.7 29.7 25.2 S/S 7 9.4 11.4 11.4 124 124 0.90 1.0 1.0 1.0 1.0 1.95 2.20 2.36 2.39 2.39 4.76 5.00 5.16 5.20 5.20 0.66 0.56 0.30 0.97 0.87
Cairns 58 20.7 29.7 252 S/S 10 9.7 11.7 11.7 12.7 12.7 1.40 15 15 15 15 3.03 3.42 3.66 3.72 3.72 7.40 7.78 8.03 8.09 8.09 1.03 0.88 0.47 1.51 1.36
Cairns 58 20.7 29.7 252 S/S 14 10.4 124 124 134 134 1.90 21 21 21 21 4.12 4.64 4.97 5.05 5.05 10.04 10.56 10.90 10.98 10.98 1.40 1.19 0.64 2.05 1.84
Cairns 58 20.7 29.7 25.2 D/D 10/7 10.3 12.3 12.3 133 133 1.80 2.0 2.0 2.0 2.0 3.90 4.39 4.71 4.78 4.78 9.52 10.01 10.33 10.40 10.40 1.33 1.13 0.61 1.95 1.74
Cairns 58 20.7 29.7 25.2 D/D 14/7 114 13.4 13.4 14.4 14.4 2.30 25 25 25 25 4.98 5.61 6.02 6.11 6.11 12.16 12.79 13.19 13.29 13.29 1.70 1.44 0.77 2.49 2.23
Cairns 58 20.7 29.7 25.2 D/D 20/10 14.9 16.9 16.9 17.9 17.9 3.20 3.5 3.5 3.5 3.5 6.94 7.81 8.38 8.50 8.50 16.92 17.79 18.36 18.48 18.48 2.36 2.00 1.08 3.46 3.10
Cooktown 58.8 221 29.7 259 S/S 7 10.0 12.0 12.0 13.0 13.0 0.90 1.0 1.0 1.0 1.0 1.95 2.20 2.36 2.39 2.39 5.13 5.38 5.54 5.57 5.57 0.66 0.56 0.30 0.97 0.87
Cooktown 58.8 22.1 29.7 259 S/S 10 10.4 12.4 124 134 134 1.40 15 15 15 15 3.03 3.42 3.66 3.72 3.72 7.99 8.37 8.61 8.67 8.67 1.03 0.88 0.47 1.51 1.36
Cooktown 58.8 221 29.7 259 S/S 14 111 13.1 13.1 14.1 14.1 1.90 21 21 21 21 4.12 4.64 497 5.05 5.05 10.84 11.36 11.69 11.77 11.77 1.40 1.19 0.64 2.05 1.84
Cooktown 58.8 221 29.7 259 D/D 10/7 11.0 13.0 13.0 14.0 14.0 1.80 20 20 20 20 3.90 4.39 4.71 4.78 4.78 11.82 12.32 12.63 12.70 12.70 1.33 1.13 0.61 1.95 1.74
Cooktown 58.8 221 29.7 259 D/D 14/7 121 14.1 14.1 15.1 15.1 2.30 25 25 25 25 4.98 5.61 6.02 6.11 6.11 15.11 15.74 16.14 16.23 16.23 1.70 1.44 0.77 2.49 2.23
Cooktown 58.8 221 29.7 259 D/D 20/10 15.6 17.6 17.6 18.6 18.6 3.20 35 35 35 35 6.94 7.81 8.38 8.50 8.50 21.02 21.89 22.46 22.59 22.59 2.36 2.00 1.08 3.46 3.10
Croydon 64 20.5 33.8 27.15 S/S 7 7.7 9.7 9.7 10.7 10.7 0.90 1.0 1.0 1.0 1.0 1.95 2.20 2.36 2.39 2.39 4.76 5.00 5.16 5.20 5.20 0.66 0.56 0.30 0.97 0.87
Croydon 64 205 338 27.15 S/S 10 8.0 10.0 10.0 11.0 11.0 1.40 15 15 15 15 3.03 3.42 3.66 3.72 3.72 7.40 7.78 8.03 8.09 8.09 1.03 0.88 0.47 1.51 1.36
Croydon 64 20.5 338 27.15 S/S 14 8.5 10.5 10.5 115 115 1.90 21 21 21 21 4.12 4.64 497 5.05 5.05 10.04 10.56 10.90 10.98 10.98 1.40 1.19 0.64 2.05 1.84
Croydon 64 20.5 338 27.15 D/D 10/7 84 104 104 114 114 1.80 2.0 2.0 2.0 2.0 3.90 4.39 4.71 4.78 4.78 9.52 10.01 10.33 10.40 10.40 1.33 1.13 0.61 1.95 1.74
Croydon 64 205 338 27.15 D/D 14/7 9.2 11.2 11.2 12.2 12.2 2.30 25 25 25 25 4.98 5.61 6.02 6.11 6.11 12.16 12.79 13.19 13.29 13.29 1.70 1.44 0.77 2.49 2.23
Croydon 64 205 338 27.15 D/D 20/10 11.7 13.7 13.7 14.7 14.7 3.20 35 35 35 35 6.94 7.81 8.38 8.50 8.50 16.92 17.79 18.36 18.48 18.48 2.36 2.00 1.08 3.46 3.10
Ingham 59.5 18.9 29.2 24.05 S/S 7 8.7 10.7 10.7 11.7 11.7 0.90 1.0 1.0 1.0 1.0 1.95 2.20 2.36 2.39 2.39 4.76 5.00 5.16 5.20 5.20 0.66 0.56 0.30 0.97 0.87
Ingham 59.5 18.9 29.2 24.05 S/S 10 9.1 111 111 121 121 1.40 15 15 15 15 3.03 3.42 3.66 3.72 3.72 7.40 7.78 8.03 8.09 8.09 1.03 0.88 0.47 1.51 1.36
Ingham 59.5 18.9 29.2 24.05 S/S 14 9.8 11.8 11.8 12.8 12.8 1.90 21 21 21 21 4.12 4.64 4.97 5.05 5.05 10.04 10.56 10.90 10.98 10.98 1.40 1.19 0.64 2.05 1.84
Ingham 59.5 18.9 29.2 24.05 D/D 10/7 9.7 11.7 11.7 12.7 12.7 1.80 2.0 2.0 2.0 2.0 3.90 4.39 4.71 4.78 4.78 9.52 10.01 10.33 10.40 10.40 1.33 1.13 0.61 1.95 1.74
Ingham 59.5 18.9 292 | 24.05 D/D 14/7 10.7 12.7 12.7 13.7 13.7 2.30 25 25 25 25 4.98 5.61 6.02 6.11 6.11 12.16 12.79 13.19 13.29 13.29 1.70 1.44 0.77 2.49 2.23
Ingham 59.5 18.9 29.2 24.05 D/D 20/10 14.3 16.3 16.3 17.3 17.3 3.20 3.5 3.5 3.5 3.5 6.94 7.81 8.38 8.50 8.50 16.92 17.79 18.36 18.48 18.48 2.36 2.00 1.08 3.46 3.10
Mareeba 59.2 18.1 29 23.55 S/S 7 8.4 10.4 10.4 11.4 11.4 0.90 1.0 1.0 1.0 1.0 1.95 2.20 2.36 2.39 2.39 4.76 5.00 5.16 5.20 5.20 0.66 0.56 0.30 0.97 0.87
Mareeba 59.2 18.1 29 23.55 S/S 10 8.7 10.7 10.7 11.7 11.7 1.40 15 15 15 15 3.03 3.42 3.66 3.72 3.72 7.40 7.78 8.03 8.09 8.09 1.03 0.88 0.47 1.51 1.36
Mareeba 59.2 18.1 29 23.55 S/S 14 9.4 114 114 124 124 1.90 21 21 21 21 4.12 4.64 497 5.05 5.05 10.04 10.56 10.90 10.98 10.98 1.40 1.19 0.64 2.05 1.84
Mareeba 59.2 18.1 29 23.55 D/D 10/7 9.3 113 113 12.3 12.3 1.80 2.0 2.0 2.0 2.0 3.90 4.39 4.71 4.78 4.78 9.52 10.01 10.33 10.40 10.40 1.33 1.13 0.61 1.95 1.74
Mareeba 59.2 18.1 29 23.55 D/D 14/7 10.4 124 124 134 134 2.30 25 25 25 25 4.98 5.61 6.02 6.11 6.11 12.16 12.79 13.19 13.29 13.29 1.70 1.44 0.77 2.49 2.23
Mareeba 59.2 18.1 29 23.55 D/D 20/10 13.9 15.9 15.9 16.9 16.9 3.20 35 35 35 35 6.94 7.81 8.38 8.50 8.50 16.92 17.79 18.36 18.48 18.48 2.36 2.00 1.08 3.46 3.10
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ATTACHMENT D - WoL Reseal Treatment Data

Freatment1
FreatmentIA

Treatment 2

Treatment 3

Treatment 4

Treatment 5

Treatment 6

Simple Network Average Whole-of-Life Costing - Bitumen Seal Network

Location/Council :
Reseal Regime 1 - 10mm SS (C170, S15R, CBindS15R, S15E, CBindS15E)

Scenario 1
(C170 10mm SS Reseals)

Prime-AMCOO
4mm-€170-SS-Seal

(First early application)
C170 10mm reseal SS reseal

C170 10mm reseal SS reseal
C170 10mm reseal SS reseal
C170 10mm reseal SS reseal

C170 10mm reseal SS reseal

Carbon Price (2025) $70/tonne of CO2

Area of Sealed Road Network

Life Time Surfacing

Average annual

Current Spend (2025 $)

Deficiency

(Fictitous value for
demonstration purposes -
awaiting real life data)

Seal
Life

8.0

8.0
8.0

8.0
8.0

70

April 2026 C170 Bitumen cost = $2,085/Tonne

Solutions range from $1.0 Million per annum to $1.6 Million per annum per 1 Million m2 (awaiting actual Road Area data) ;

The calculations above are an average analysis, well expecting that areas with poor condition, due to pavement performance issues, will require resealing undertaken earlier. No reseals should be undertaken later

NOTES

Cost are considered Pure Reseal Costs Only and do not include Prep Works Repairs; Repair allowance muts be derived from Network Level inspection / & Project Proofing over time; As seals condiiton improves, repairs should decerease - Monitor
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Croydon Croydon Croydon
Same Seal Regime 1 - Change of Binder Only
) Scenario 3
Cost Scenario 2 Cost . Cost
kgCO2/ Seal kgCO2/ | (CarbonBind SI5SR10mmSS  Seal
Year | (2025 $) (S15R 10mm SS Reseals) Life Year | (2025 $) Reseals) Life Year | (2025 $)
i i
($/m2) Crumbed Rubber ($/m2) I Sy I - ($/m2)
Prime-AMEOO Prime-AMEBO
14mm-C170-S/SSeal 1mm-C170-S/SSeal
(First early application) (First early application)
Y ey e S15R 10mm reseal S/S Seal Y LY e g CBind-S15R 10mm SS reseal Y g2 LA0E)
8.0 7.40 1.03 S15R 10mm reseal S/S Seal 10.0 10.0 7.78 0.88 CBind-S15R 10mm SS reseal 10.0 10.0 8.03
16.0 7.40 1.03 S15R 10mm reseal S/S Seal 10.0 20.0 7.78 0.88 CBind-S15R 10mm SSreseal 10.0 20.0 8.03
24.0 7.40 1.03 S15R 10mm reseal S/S Seal 10.0 30.0 7.78 0.88 CBind-S15R 10mm SSreseal | 10.0 30.0 8.03
32.0 7.40 1.03
AT 30 AT 30 AT 30
35.15 491 31.14 3.50 32.12
Years Years Years
$/m2ofC02 034 | Sof C02| 0.25 $ of C02
CO2 % Cost 1.0% 0.8%
m2 1,000,000 (per million m2, awaiting network sealed area data) m2 1,000,000 m2 1,000,000
S Mmill 35.2 S Mill 31.1 S Mill 32.1
TonnesC02 4,908 TonnesC02 3,502 Tonnes C02
Tonnesof SI5R 6,329 Tonnes of S15R
Truck Tyres saved from Landfill 5 Tyres/1T S15R (#) 31,646 Truck Tyres saved from Landfill 5 Tyres/1T S15R (#)
Tonnes of Tyres Used in Cr Rubber (T) 1,266 Tonnes of Tyres Used in Cr Rubber (T)
Landfill cost Saved @ $70/T (5) 88,608 Landfill cost Saved @ $70/T (S)
S Mmill 1.2 $ Mmill 1.0 $ Mmill 1.1
Tonnes C02 164 Tonnes C02 117 Tonnes C02
S Mill 0.8 0.8 0.8
S Mmill 0.4 0.2 03

kgco2/

0.47

0.47
0.47

0.47

1.88

0.13
0.4%

1,884
6,329
31,646
1,266
88,608

63

Scenario 4
(S15E 10mm SS Reseals)
PMB
Prime-AMEOO
14mmC170-S/SSeal
(First early application)
S15E 10mm SS reseal

S15E 10mm SS reseal
S15E 10mm SS reseal
S15E 10mm SS reseal

Seal
Life

11.0

11.0
11.0

11.0

Croydon
Same Seal Regime 1 - Change of Binder Only

Cost
(2025 $)
($/m2)

Year

0 8.09

11.0 8.09

22.0 8.09

33.0 8.09

AT 30
Years
$ of C02

30.14

1,000,000

30.1
Tonnes C02

1.0
Tonnes C02

0.8

0.2

kgco2/

1853

1853
1853

A5

5.64

0.39
1.3%

5,639

188

Good Practice Guide — 06

Scenario 5

(CarbonBind S15E 10mm SS

Reseals)
Enviro PMB
Prime-AMEOO
14mmC170-S/SSeal

Cbind-S15E 10mm SSreseal

Cbind-S15E 10mm SSreseal
Cbind-S15E 10mm SS reseal

Cbind-S15E 10mm SSreseal

Version 0.5
15/05/2026
Croydon
Cost
Seal CO2,
:fae vear (2025¢) €0
($/m2)
11.0 0.0 8.09 1.36
11.0 11.0 8.09 1.36
11.0 22.0 8.09 1.36
11.0 33.0 8.09 1.36
AT 30
30.14 5.05
Years
$ofC02 0.35
1.2%
m2 1,000,000
S Mill 30.1
TonnesC02 5,051
$ Mmill 1.0
Tonnes C02 168
0.8
0.2
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ATTACHMENT D — WoL Reseal Treatment Data - Continued...
Simple Network Average Whole-of-Life Costing - Bitumen Seal Network
Location/Council : Croydon Croydon Croydon Croydon Croydon
Reseal Regime 2 - 14/7 DD (€170, S15R, CBindS15R, S15E, CBindS15E) Same Seal Regime 2 - Change of Binder Only Same Seal Regime 2 - Change of Binder Only
Cost Scenario7 Cost Scenario8 Cost Scenario9 Cost Scenario 10 Cost
S i06 Seal CO2 Seal CO2, CarbonBind S15R DD 14/7 Seal CO2 Seal CO2 CarbonBind S15E DD 14/7 Seal CO2
cenarto Al vear (20259 €% (s15RDD14/7Reseals) el year (2025 Y€C0%/  (CarbonBin / el vear (20259 €% (s15£DD14/7Reseals) el year (2025 '€C0%/ | (CarbonBin / el year (20259 €%
(C170 DD 14/7 Reseals) Life ($/m2) m2 c bed Rubb Life ($/m2) m2 Reseals) Life ($/m2) m2 PMB Life ($/m2) m2 Reseals) Life ($/m2) m2
m rumbed Rubber m Enviro Crumbed Rubber m m Enviro PMB m
Freatment-1A 20/10mm-C170-DbSeal 20/10mm-C170-Db-Seal 20/10mm-C170-DDSeal 20/10mm-C170-DD-Seal 20/10mm-C170-DbSeal
Treatment 2 C17014/7 DD Reseal 9.2 0 12.16 1.70 S15R 14/7 DD Reseal 11.2 0 12.79 144 CBind-S15R 14/7 DD reseal 11.2 0 13.19 0.77 S15E 14/7 DD Reseal 12.2 0 13.29 2.49 CBind-S15E 14/7 DD Reseal 12.2 0 13.29 2.23
Treatment 3 C17014/7 DD Reseal 9.2 9.2 12.16 1.70 S15R 14/7 DD Reseal 11.2 11.2 12.79 1.44 CBind-S15R 14/7 DD reseal 11.2 11.2 13.19 0.77 S15E 14/7 DD Reseal 12.2 12.2 13.29 2.49 CBind-S15E 14/7 DD Reseal 12.2 12.2 13.29 2.23
Treatment 4 C17014/7 DD Reseal 9.2 184 12.16 1.70 S15R 14/7 DD Reseal 11.2 224 12.79 144 CBind-S15R 14/7 DD reseal 112 | 224 13.19 0.77 S15E 14/7 DD Reseal 12.2 24.4 13.29 2.49 CBind-S15E 14/7 DD Reseal 122 | 244 13.29 2.23
Treatment 5 C17014/7 DD Reseal 9.2 27.6 12.16 1.70 S15R 14/7 DD Reseal 11.2 336 12.79 144 CBind-S15R 14/7 DD reseal 112 | 336 13.19 0.77 S15E 14/7 DD Reseal 12.2 36.6 13.29 2.49 CBind-S15E 14/7 DD Reseal 122 | 366 13.29 2.23
Treatment 6 C17014/7 DD Reseal 9.2 36.8 12.16 1.70
AT 30 AT 30 AT 30 AT 30 AT 30
51.81 7.23 47.04 5.29 48.53 2.85 45.96 8.60 45.96 7.70
Years Years Years Years Years
Carbon Price (2025) $70/tonne of CO2 $/m2ofC02 0.51 SofC02 0.37 SofC02 0.20 SofC02 0.60 SofC02 0.54
CO2% Cost  1.0% 0.8% 0.4% 1.3% 1.2%
Area of Sealed Road Network m2 1,000,000 m2 1,000,000 m2 1,000,000 m2 1,000,000 m2 1,000,000
Life Time Surfacing S Mill 51.8 S Mill 47.0 S Mill 485 S Mill 46.0 S Mill 46.0
Tonnes C02 7,233 Tonnes C02 5,292 Tonnes C02 2,847 Tonnes C02 8,597 Tonnes C02 7,700
Tonnes of SI5R 7,911 Tonnesof SISR 7,911
Truck Tyres saved from Landfill 5 Tyres/1T S15R (#) 39,557 Truck Tyres saved from Landfill 5 Tyres/1T S15R (#) 39,557
Tonnes of Tyres Used in Cr Rubber (T) 1,582 Tonnes of Tyres Used in Cr Rubber (T) 1,582
Landfill cost Saved @ $70/T ($) 110,759 Landfill cost Saved @ $70/T ($) 110,759
Average annual S Mill 1.7 S Mill 1.6 S Mill 1.6 S Mill 1.5 S Mill 1.5
Tonnes C02 241 Tonnes C02 176 Tonnes C02 95 Tonnes C02 287 Tonnes C02 257
Current Spend (2025$  (Fictitous value for
Mill) demonstration purposes - 0.8 0.8 0.8 0.8 0.8
awaiting real life data)
Deficiency ($ Mill) 0.9 0.8 0.8 0.7 0.7

FOR ALL SHIRES - Refer Spreadsheet provided
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ATTACHMENT E - Reseal Life Graphs

Bitumen Life (Hardening Model) YEARS
10mm SS Reseal
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