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Executive Summary

Bland Shire is a major transport hub along the Mid —Western and Newell Highways and is
one of the most productive agriculture and gold mining areas in the State. The Region has
seen a slow decline in population in recent times with rural families moving toward larger
population centres. Residents are moving to larger centres to be close to essential services.

Climate change has a major impact on our agricultural systems and regional infrastructure
particularly in times of drought. During drought periods water is one of the major constraints
to road maintenance. Without optimum moisture content for compaction, the lifecycle of the
pavement structure would be reduced due to excessive loss of fines and the poor binding of
material which causes pavement degradation.

Critical to prosperity and adaptability to the changing environment is the need for resilient,
safe, efficient and cost effective road networks. The Hollands Lane treatment trial is
designed to investigate a number of treatment and material options that may be applied to
rural unsealed roads throughout Bland Shire to ensure Council is using cost effective road
construction methods that require less maintenance and extend the useful life of the
unsealed road network. The objective of the trial is to achieve less maintenance on Council’s
unsealed roads, which will ensure that resources such as water, gravel, operators and plant
equipment are better utilised and only required through the initial road construction period. In
turn reducing critical resources throughout the maintenance lifecycle of the pavement.

Council held a forum in June 2011 where climate change risk assessments were undertaken
(that align with AS/NZS 4360 and ISO 31000). The forum’s aim was to establish risk factors,
consequences and the likelihood of occurrence to a broad range of Council assets, due to
changes in climate within the local government area. Maintaining over 2500km of unsealed
road network had been determined to be a high risk area that could have catastrophic
results.

Bland Shire Council is actively looking for emerging technologies and techniques to improve
our product and ensure that construction and maintenance costs both financially and
environmentally are kept as low as reasonably practical. These emerging technologies and
techniques will ensure that Council can provide a safe, reliable unsealed road network for
residents and visitors to the Bland Region. In 2019 Bland Shire Council applied for a Grant
under the ‘Increasing resilience to Climate Change’ through Adapt NSW (Local Government
NSW) to conduct an unsealed road treatment trial in Hollands Lane.

Several trial sections were constructed using different treatments along Hollands Lane.
Council staff monitored the construction and post construction performance and resources of
each pavement section. Results were compiled and treatments were assessed for their
performance and usability to ascertain if treatments would be suitable for use throughout the
Shire in scenarios where ground conditions were similar to the test site.

Outcomes may see an increase in resilience to climate change impacts on unsealed roads
by reducing degradation from extreme climate hazards, reducing maintenance time and
costs to Council, improving safety and access to networks for road users. Improved work
methods and treatments will assist in the improvement of construction and maintenance of
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existing road infrastructure. This would help to support regional businesses using the road
network to stay connected and to assist in their financial viability in our rural areas.

It should be noted that several factors have hampered the construction and monitoring
phases during the trial, most notably being the restrictions put in place after the outbreak of
COVID-19. Another major impact on the project was several significant rain events which
caused major inundation of flood waters in the pavement trial areas for prolonged periods of
time (which is ironic, considering the trials purpose is conserving water and evaluating road
performance under extreme dry conditions).
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Introduction

The project plan was to construct 10 trial sections of homogenous unsealed road, each with
a pavement section length of 500m (except Double-Double as it required greater outlay of
funds). Pavement preparation works included wet grading and gravel patching along a
5.370km section of Hollands Lane. Several products were identified as potential solutions to
maintaining and constructing Council’s unsealed road network. Due to Council’s road works
relying heavily on Federal and State government funding the products had to be cost
effective, as the ratepayer base is disproportionate to the size of the unsealed road network.
Products had to be easily and readily available for our staff to use as logistically the remote
location of the roads make it unfeasible to have contractor’'s complete works on an ongoing
basis. The selected products had to be environmentally friendly to ensure the sensitive
ecosystem is protected and to assist in the reduction of Council’s carbon footprint. This
aligns with Councils strategy to achieve our international climate commitments creating
lower emissions working towards net zero.

The pavements have been constructed with various products to establish best practice and
which products will have beneficial impacts on the construction of unsealed roads during
prolonged dry weather periods, whilst utilising minimal water during the construction and
maintenance phases. The pavement sections were constructed using Gravel from nearby
Piper’s Hill Stockpile and incorporated treatments of Polycom™, Double -Double seal,
Primer seal™, Otta Seal™, RT-20 Dynamic, Haulpac, Terra-3000, PolyChlor and PolyTahr
and untreated Gravel. Each section was constructed according to specifications provided by
the suppliers, the construction sequence and technigues were overseen by the subject
matter experts for their product respectively, while Council officers recorded critical aspects
of the construction process. The asset team began monitoring the performance of the road
pavement sections by using Hawkeye™ and Rough-o-Meter™ Technology and gathering
AADT data. Visual inspections were completed at monthly intervals. Cost comparisons were
also established at a per meter squared rate for each 500 (m) treatment respectively. Cost
considerations included emissions, human resources, plant equipment and product
enhancement cost.

The inspections regime will form part of a comprehensive diagnosis of the condition and
performance of each pavement section throughout the 12 month trial. The monitoring was
completed by the 30" August 2021. However, Council will continue to monitor throughout the
anticipated pavement lifecycle for its longevity and performance. Council redirected all traffic
to transverse through Hollands Lane to ensure the pavement had enough traffic related
stresses to achieve a good outcome during the monitoring period. Traffic from the nearby
guarry was also redirected to transverse through the test site during the period of monitoring.
It is expected that Council’s adaptive capacity to maintain our unsealed road network will
significantly increase due to improved maintenance, materials and construction techniques.
This will increase resilience to climate change, reduce routine maintenance intervals,
increase safety and contribute to improved travel conditions for the agricultural sector and
other critical industries in the Region.

The trial and implementation of strategies and procedures would produce co-benefits that
may include the reduction in fuel consumption/lower emission levels during
construction/maintenance, as well as reduced emissions from user vehicles due to improved
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road conditions. This will assist Council towards its objectives of net zero emissions targets
in accordance with Net Zero Plan Stage 1 2020 - 2030.

Improvements will include less wear and tear on the pavement surface, which in turn will
reduce Council’s insurance risks, improved travel time due to better road conditions such as
minimised dust and less erosion. Environmental impacts and reliance on raw materials will
be reduced, improving efficiencies in Council’s road network will assist in attracting future
business to the Region.

Background

The construction and maintenance of roads within the Shire had become increasingly
difficult as the Council relied heavily on obtaining water from nearby landholders to use on
the construction of the roads. Farmers had become hesitant to let Council use their water
resources as farmers relied on these supplies for their own households, stock and farming
activities. The unsealed road treatment trial was to establish methods and products that
would ensure that the unsealed road networks within the Shire could be maintained during
long periods of dry weather. During the drought of 2017 — 2020 affecting Bland Shire Council
and large sections of NSW the water supply in rural areas became scarce.

Average Rainfall in Australia

Twelve-monthly rainfall deciles for Australia 01/01/2019 — 31/12/2019
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Image: Average rainfall 2019 (Courtesy of Australian Bureau of Meteorology)
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Rainfall and Temperature for West Wyalong
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Image: West Wyalong Average rainfall 2019 (Courtesy of Australian Bureau of Meteorology)

Maintaining Council’s road network during periods of dry weather presents a problem, a
major constraint is sourcing water for the construction and maintenance of the unsealed road
network. The area links mixed farming enterprises and nearby quarry operations to
Goldfields way, a major regional road that runs between West Wyalong and Temora.
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Climate Change Adaption Risk

Climate change adaptation and disaster risk reduction
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Image: Courtesy of worldvision.com.au 14/4/2021

Recently roadworks in some areas of the Shire were undertaken using potable water from
standpipes. This takes away the need to use the residential water supply which is already
strained, as well as minimising the pressure on the infrastructure used for domestic water
use. This domestic water is paid for at consumer rates — this makes maintenance and
construction of unsealed roads less cost effective. In some cases, due to the distance from
the nearest standpipe, some unsealed roads were unable to be maintained and works
abandoned, leading to rapid deterioration of the asset, this leads to reduced travel speeds
and longer trip times for road users.

Building resilience to climate change in relation to water usage on unsealed road networks
was identified as a potential avenue for addressing this issue. Council are looking at
developing strategies, improved work practices that build Councils resilience to water
resources in prolonged periods of dry weather (Drought). Council can improve work
practices by developing strategies and improved work operations that build Council’s
resilience during prolonged periods of dry weather which enables the unsealed road network
to be maintained to a safe standard in accordance with Council’'s assessment strategies.

Bland Shire Council are investigating methods and products that Council could utilise to
improve the use of water, reduce our carbon footprint and deliver a high quality level of
service from products that requires less maintenance, ensuring cost effective solutions for
ratepayers.

11|Page



Council submitted a funding application to Adapt NSW Increasing Resilience to Climate
Change for the trial of several products along an unsealed road section in Hollands Lane.
The trial would assess water usage during construction, maintenance, cost of construction
and weather conditions, carbon footprint, plant and resources required. The Grant
application was supported by project partners, Institute of Public Works Engineers
Australasia (IPWEA), NSW Farmer’s Association and the National Heavy Vehicle Regulator
(NHVR). Refer to Appendix A, B, C for letters of support from the project partners. Bland
Shire Council has committed to keeping its project partners up to date with the progress of
the trial, including results and findings.

(See Appendix A for letter of support NSW Farmers Association, Appendix B for letter of
support from NHVR and Appendix C for letter of support IPWEA)

Several supporting documents were used to determine the need for Council to increase its
resilience to Climate Change by conducting an unsealed road treatment trial within the Bland
Shire Region. Documents included the Bland Shire Council Climate Change Risk
Assessment Adaption Report, The Western Enabling Regional Adaption in the Riverina
Murray Regional Report, The Integrated Regional Vulnerability Assessment (volume?2),
Bland Shire Council Road Strategy Procedures and a risk assessment completed by Bland
Shire Council’s Risk Officer.

Climate Change is anticipated to continue to be a challenge for transport infrastructure, in
particular unsealed roads. In order to embrace these challenges, authorities and planners
need to have access to all necessary information on measures that may reduce impacts of
climate change on road infrastructure. Climate change impacting a large proportion of assets
and a rate paying base that is reducing, Council has less financial ability to maintain assets
using current standards and practices. It is therefore imperative that Council continually
investigate more effective products, methods of construction and maintenance practices to
ensure that all infrastructure remains viable and safe for ratepayers, (Riverina Murray
Enabling Regional Adaptation Report, 2017).

The Integrated Regional Vulnerability Assessment: Riverina Murray discusses sustainable
Regional infrastructure that the community needs to understand that there is no capacity to
build ‘bullet proof’ infrastructure. Even the best designed infrastructure will fail at the end of
its intended lifecycle or beforehand, and communities need to become more self-reliant,
particularly in rural areas.

Infrastructure will not last indefinitely without routine maintenance, particularly if climate
conditions change. For example, under climate change the standards of engineering
required to build structures to withstand certain levels of risk (such as a bridge built to
withstand forces up to a 1 in 100 year flood standard) will likely be changing. Investment is
needed to get the Regional rail system to a sustainable level. (The Integrated Regional
Vulnerability Assessment, 2014.).

Bland Shire Council Climate Change Risk Assessment Adaption Report was conducted in
June 2011. The report was adopted as an updated report in 19 March 2019 (Section 4 9.8)
at Bland Shire Council meeting. The report on page 37, identified environmental risks due to
climate change for the Shire and rated their impacts on the local community and
environment and identified the likelihood, consequence and risk of the impact a reduction in

12| Page



rainfall would have on maintaining the unsealed road network of the Bland Shire (Risk ID
RAI 7 — Climate Change Risk Assessment Adaption Report). The unsealed road network in
the Bland Shire is more than 2500km with an asset value of in excess of $30,000,000.

Climate Change Risk Assessment Excerpt

RAI 7 There is a risk that with an average annual reduction in rainfall of 7% as well as a Almost
shift in seasonal dominance and annual rainfall pattems there wil be less Certain Moderate High
opportunity to maintain unsealed roads

RCI 8 There is a risk that with an average annual reduction in rainfall of 7% as well as a Almost
shift in seasonal dominance and annual rainfall pattems there will be less Certain Moderate High
opportunity to maintain unsealed roads

Image: Excerpt (Bland Shire Council Climate Change Risk Assessment Adaption Report,
2019)

The Western Enabling Regional Adaption in the Riverina Murray Regional Report recognises
that infrastructure augmentation to rural landholders requires ‘chunky’ investment. — Strong
investment into well-connected infrastructure to support regional businesses (page 9). The
investment into such a large unsealed road network for a Council with a low rateable income
will not be viable and practically impossible in periods of decreased rainfall. (The Western
Enabling Regional Adaption in the Riverina Murray Regional Report, 2017).

The Integrated Regional Vulnerability Assessment (IRVA) Volume 2 - Sustainable Regional
Infrastructure (page 42), discusses the need for Council and the community to understand
the limits of its capabilities of sustaining infrastructure if climate conditions change. (The
Integrated Regional Vulnerability Assessment (IRVA) Volume 2, 2014). With all this
information taken into account, a trial of treatments on our unsealed road network, using cost
effective products/procedures that would reduce the overall reliance on water during
construction or maintenance and delivering quality outcomes for residents and business’ of
the Bland Shire was deemed to be of great benefit.

This project is aligned with the objectives of Councils Road Strategy Procedures; the project
outcomes will be incorporated into the ‘Rolling Capital Works Program’ for each Council
road, this will enable the adoption of appropriate standards of construction for roads
throughout the Shire. The Strategy will also address Councils Comprehensive State of the
Environment Report (2009), issues regarding transport infrastructure and ecologically
sustainable development ‘ecologically sustainable development requires the effective
integration of economic and environmental considerations in the decision-making
processes.’ The project is also aligned with objectives found in Bland Shire Council’s
Community Strategic Plan 2017 - 2027 to ‘Work in partnership with key stakeholders to
provide equitable access to Council’s road infrastructure, services and facilities’.

(See Appendix D Integrated Regional Vulnerability Assessment: Riverina Murray Volume 2,
Appendix E Riverina Murray Enabling Regional Adaption Report, Appendix F Hollands Lane
— Climate Change Risk Assessment, Appendix G Road Strategy Procedures — Bland Shire
Council, Appendix H Risk Assessment — Unsealed Roads Within Bland Shire Council —
David Wardell Risk and Insurance Officer)
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Expectations

Council’s expectations from the trial is that the bitumen type treatments will perform better
showing little to no deterioration compared to the additive treatments that show greater
deterioration. The cost of treatments should compare with their durability (i.e. additives being
more feasible than bitumen seals). The double/double (D/D) seal is expected to be the most
effective wearing course providing the underlining pavement structure with the most
protection from the environmental and traffic factors. Council also expected this type of
treatment is superior and more expensive than other treatments applied, but it was also
expected to be more expensive than all the other treatments.

Council have extensive experience using Polycom followed by a primer seal application so
the cost and performance capabilities were relatively known. Councils experience with the
other trial products were unknown other than the support and information provided from the
sales engineers, product brochures and information from other projects carried out by private
or government organisations sourced from the internet. Council anticipate the cost
associated with the bitumen seal treatments will be higher. This is expected as the surface
texture, ride quality and water proofing characteristic standards are higher in comparison to
other treatments trailed and are controlled with engineering standards. Given the additional
plant, human and time taken to prepare the surface for the sealed treatment emissions will
be significantly increased.

Council considered various potential sites across the shire, these sites were brainstormed
with key stakeholders in the organisation. Hollands Lane was identified due to it having
problematic ongoing maintenance issues where Councils resources were deployed to the
locations up to a minimum of twice a year to carry out significant maintenance. The subject
road in question has all the key factors that Council were looking for, a heavy vehicle route,
high traffic flow and a major road that transverses to a highway. Other key contributing
factors considered were the existing in-situ pavement condition, it was highlighted that the
road had been recently re-sheeted so the pavement had some body, significant clay, fines
and gravel content to form good pavement shaped whist providing the structural capabilities
to withstand traffic induced stresses. The road geometry was also suitable with minimal
bends, deviations and intersections that would otherwise slow down the construction
process.

Determination of treatment options was undertaken and quotes were obtained from several
suppliers/companies after initial research into treatment options, including cost, usability and
environmental factors. Nine products/treatments were chosen to participate in the trial.
Experienced Council engineers and works supervisors assisted in determining what
products would be most suitable and also what products would be unviable or not suitable to
our area and operations.
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Figl: Aerial Map Hollands Lane (Start Ch: 0 - End Ch: 6273)

Image: Hollands Lane Trial Sections aerial view Spectrum Spatial
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Seal Treatments

Double-Double Seal (Two Coat Seal) — (Start Ch: 5832 - End Ch: 6204 - 370m X
6m)

What - A Double-Double seal is applied to a prepared base course pavement layer by
spraying a layer of binder, spreading the large-sized aggregate (14 mm) and, after suitable
rolling and sweeping, spraying another lower application of binder followed by the spreading
of a layer of smaller aggregate (7 mm).

How - Construction of the base course was completed using a John Deere 670G Motor
Grader, Amman AP240 multi tyre roller and an Isuzu FYJ300 Water Truck. Once
construction of the base course has been completed, the first bitumen spray seal of C240
using a Volvo FMX truck is applied with 14mm aggregate (Hino FML1 tipper). Following rolling
and sweeping, a second bitumen spray seal using C240 is applied with the 7mm aggregate.
This smaller aggregate fits into the voids between the larger aggregate and interlocks it into
place, (Refer to Figure 1).

Why - The Double-Double seal design was selected for the trial because it had been used
extensively throughout the shire to extend the life and reduce maintenance on busy
unsealed pavement sections. The seal protects the underlining pavement structure from
water intrusion. The pavement needs to be in structurally sound condition prior to a seal as a
Double-Double seal will not provide any structural contribution to the pavement. Due to
extended lifecycle of seals when compared to other treatments in trial sites, a superior seal
performance verses cost, ensures an acceptable benefit to cost ratio can be attained.

Performance - The Double-Double seal performed well during the flood event of March
2021 and subsequent inundation on three separate occasions saw very little deterioration
although, it was not subjected to the same volume of water that other sections encountered.
The wearing course continues to outperform the other pavement trial sections and is
consistent with Councils initial assumptions with little to no deterioration.

Evaluation - The Double-Double seal has been the most effective treatment when it comes
to durability, ride quality, skid resistance and protecting the underling pavement. The
wearing course has performed as expected with no signs of surface or structural defects and
has shown little to no wear during the trial period. Improved driveability and dust suppression
and waterproofing are other benefits of the Double-Double seal. However, the feasibility of
this treatment is cost prohibitive due to the need for specialised equipment to construct the
pavement sections for the Double-Double sealed treatment.

(See Appendix | Downer Emulsion Safety Data Sheet, Appendix J Downer Spray Sheet)
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Figure 1: Double/Double Seal

Second (smaller) aggregate
Second binder application
First (larger) aggregate
First binder application
Prime

Base

Image: Courtesy of Austroads

Double-Double Seal— (Start Ch: 5832 - End Ch: 6204)

Image: Double/double seal (Trevor Turner Hollands Lane 2021)
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Double-Double Seal Particle Distribution

Image: Double/double seal (Trevor Turner Hollands Lane 2021)

Primer Seal — (Start Ch: 4830 - End Ch: 5334 - 500m x 6m)

What - Primer seal is a single coat emulsion seal that can be undertaken with Council’s
Jetpatcher. Prior to seal the road was constructed and the pavement surface prepared using
John Deere 670G Motor Grader, Amman AP 240 self-propelled multi wheel roller, Isuzu
FYJ300 Water Truck. The process involves laying emulsion with 10 (mm) aggregate using
Council’s Jetpatcher truck on top of the newly constructed unsealed pavement surface,
preparation consistent with a Double-Double seal.

How - Requires the pavement base course surface to be prepared to a pre-seal standard. An
emulsion and aggregate mix are then spayed onto the surface. The pavement surface is
prepared consistent with all other sealed trialled areas (Refer to Figure 2).

Why - The Primer seal application was selected to take part in the trial due to its ease of
application and the fact that Council already have the machinery and experience to complete
this type of work. Council’s feasibility analysis demonstrates that the primer seal is also more
cost effective to apply than a double/double seal treatment.

Performance - Benefits include improved comfort and driveability as well as low to little dust
emission. It holds the surface of the roadway together and is a more cost effective treatment
than the other aggregated seals. Primer seal is an efficient cost effective seal using one
application of emulsion and aggregate layer. This is an additional cost to a finished unsealed
pavement and requires the use of additional machinery, labour and material. During the Flood
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event of March 2021, the seal performed quite well although sections of the seal along the
pavement edges had defects including edge breaks and erosion exposing the underling base
course causing minor ruts. This was due to the significant rainfall intensity causing excessive
velocities to undermine the seal along the edge of the pavement

Evaluation - Although this treatment is significantly less cost prohibitive than the other seal
methods, it still requires the pavement to be prepared to a finished standard and therefore
requires more time, fuel and resources to complete. Additional plant would be required to
consistently apply this treatment throughout the entire shire.

Figure 2: Primer seal

-sized aggregate
+— Single binder application

«—

Base

Image: Primer Seal (Trevor Turner Hollands Lane 2021)
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Primer Seal Roadway View

Image: Primer Seal (Trevor Turner Hollands Lane 2021)

Otta Seal — (Start Ch: 5334 - End Ch: 5832 - 500m x 6m)

What - An Otta Seal is a bituminous seal consisting of graded aggregate of various sizes and
soft penetration grade bitumen. Otta seal was developed for use as a temporary surfacing on
new pavements, due to its dust suppression capabilities and was developed as an alternative
treatment.

How - The pavement was constructed using a John Deere 670G Motor Grader to shape and
mix the base course in preparation for the application of Otta Seal. An Amman AP240 multi
tyre roller and Isuzu FJY300 Water Truck were also used in preparing the pavement surface
below the Otta seal application, a second self-propelled multi tyred roller as well as a Truck
towed road brush to remove the excess loose material. UD 11-Litre Quon CD Tippers x 3 and
an UD Quon CG 11L emulsion truck were then used to apply the treatment. The Otta seal
treatment requires the finished pavement surface to be prepared to a high standard which is
consistent with primer, single and double/double seal treatments. The Otta seal is then
applied to the pavement using a binder and an aggregate mix of fine and large particles
ranging from 5 (mm) to 15 (mm), (Refer to Figure 3).
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Why - Otta Seal has been used to treat roads in neighbouring shires with positive results.
Bland Shire Council decided it would be good to see how it performed when compared to other
treatments in the Hollands Lane trial.

Performance - Initially there is dust while the treatment settles and has time to embed into
the pavement surface however, after a month of vehicular use and rain, there is little dust
present and the driveability is improved similar to the Double-Double seal, but a little coarser.
The reduction in dust and the ride quality was comparable, noting the inconsistencies of the
aggregate sizes making the roughness factor higher. The quality control of material to be used
would have to be controlled to ensure that there is no clay material in the aggregate mix as
this compromises the finish.

Evaluation - Similar to the other seals previously mentioned the pavement must be prepared
to a similar standard as other sealed pavements prior to the application of the Otta Seal. The
seal application is additional to the costs and resources required to complete compared to
unsealed road pavements. Some small areas have seen the binder delaminate from the
pavement however, on the outer pavement area and not in the main wheel path. Currently,
Council have the plant required to undertake Otta Seal applications.

(See Appendix K Otta Seal Spray Sheet)

Figure 3: Single Coat Otta Seal

SINGLE OTTA

SEAL

No Prime

1 Binder

2 Graded
aggregate

Image: Courtesy of Innovation in Sustainable Roads Services in Rural Setting (IPWEA) -
Krishna Shrestha, Narrandera Shire Council
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Otta Seal Cross section

Image: Otta Seal Cross section and particle distribution. (Photos Courtesy of Otta Seal vs
Conventional Seal — Discussion Paper
M Nirupan, Manager Engineering Services
Bland Shire Council

22| Page



Otta Seal Particle Distribution
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Image: Otta seal Cross section and particle distribution. (Photos Courtesy of Otta Seal vs
Conventional Seal Discussion Paper
M Nirupan Manager Engineering Services
Bland Shire Council)
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Otta Seal Roadway View

Image: Otta seal (Trevor Turner Hollands Lane 2021)

In-Situ Binders

Haulpac - (Start Ch: 2925 - End Ch: 3425 - 500m x 6m)

What - Haulpac is a specifically formulated bitumen emulsion developed to bind mine haul
road granular material. Haulpac improves the structural capabilities whilst reducing dust
admissions.

How - Haulpac was constructed using John Deere 670G Motor Grader for mixing the
product and shaping the surface in preparation for a seal coat, a Dynapac CA3500 Drum
Roller and an Amman AP240 multi tyre roller was used to assist with compaction. An Isuzu
FYJ300 Water Truck for the application of the product to obtain optimum moisture content.

Haulpac is a bitumen emulsion that is mixed to a depth of 75mm with the existing in-situ
gravel. Once optimum moisture is obtained the material is graded and compacted. Another
spray application of Haulpac (capping layer) is conducted over the surface and rolled again.
This creates a protective seal over the treated pavement material. A follow up maintenance
spray is carried out on the capping layer to protect the underling pavement materials.
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Why - The benefits of Haulpac include the ability of current machinery and staff to undertake
the construction and maintenance. Haulpac has been used on mine haul roads with good
results. Due to the nature of machinery that is used around the Bland Shire staff were
interested to see how Haulpac performed on unsealed sections of road with consistent traffic
generation.

Performance - Once constructed there is little to not dust emitted. During construction
Council found that some areas within the section seemed to mix with Haulpac better than
others and this resulted in a few areas that initially had surface defects both structural & non-
structural. The defect areas have been isolated into sections that Council believe had
inadequate compaction & poor mix consistency. The other pavement areas identified have
performed well using Haulpac and the potential to use the product throughout the shire on
similar material properties to Hollands Lane is promising.

Evaluation - A follow up maintenance spray of Haulpac was conducted 3 months after
installation, as per manufacturer’'s recommendations. Further general maintenance
treatment was carried out on potholes that had been identified in follow up surveillance
inspections. Treatments on areas that have potholes were completed using hand mixed
Haulpac and material from the road shoulder. Although isolated patches have not performed
as well as expected, the fact that Haulpac is mixed into the base course and then capped off
using just a water truck, it means the construction is not really different to constructing other
unsealed roads.

The remainder of the trial site held up remarkably well, comparative to the seals at a cost
that is comparative to the polymer based treatments. Once it is completed it has zero dust
emissions. Further trials will be undertaken to understand how it performs in other areas of
the Shire. Benefits include that long term maintenance may only require the use of a water
truck and not require a grader or roller, thus reducing costs, resources and emissions. When
inundated with water the Haulpac performed well deflecting water from penetrating the
underling pavement layers by providing a waterproof seal.

(See Appendix L HaulPac Safety Data Sheet, Appendix M Final Report Hollands Lane)
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Haulpac Roadway View

Image: Haulpac (Trevor Turner Hollands Lane 2021)
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Haulpac Surface View

Image: Haulpac (Trevor Turner Hollands Lane 2021)

Polycom — (Start Ch: 3925 - End Ch: 4418 - 500m x 6m)

What - PolyCom is a Stabilising Aid classed as a Polyacrylamide/soil stabiliser. It is
designed and manufactured in Australia and it has the same chemical Compounds as
PolyChlor (listed below).

How - Polycom was constructed using John Deere 670G Motor Grader for mixing the
product into the gravel and shaping the road surface, an Amman AP 240 self-propelled multi
tyred wheel roller for compaction and an Isuzu FYJ300 Water Truck to aid in getting
moisture into the treated areas. Applications include sub-grade strengthening (clays, silt,
loam, sand). Pavement stabilisation (pit gravel, crushed rock and existing in-situ material).

Why - Polycom has been used by Bland Shire Council staff previously on unsealed roads,
particularly where the wearing course and the base course had trouble binding and resulted
in failed sections of the road. When constructed with the correct amount of water to obtain
optimum moisture content in the gravel, the product has reduced dust capabilities and also
improves the lifecycle of the pavement structure.

Performance - Polycom has performed as expected during the trial. Staff are particularly
familiar with the installation of this treatment. Under conditions where it was inundated with
water it has held together well, when dry the dust emitted from the roadway is significantly
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less than an untreated surface. After observation, Council could see no signs of deformation,
loss of fines or granular material within the Polycom pavement trail section.

Evaluation - Polycom is cost effective and easy to apply. Polycom can be re-graded at a
later date.

(See Appendix N Polycom Safety Data Sheet)

PolyCom Roadway View

Image: Polycom (Trevor Turner Hollands Lane 2021)
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PolyCom Surface View

Image: Polycom (Trevor Turner Hollands Lane 2021)

RST 20 Dynamic — (Start Ch: 3425 - End Ch: 3925 - 500m x 6m)

What - RT20 DYNAMIC is a liquid soluble, environmentally safe additive that enables soll
and gravels to attain a much higher strength than could be attained in natural materials for
road construction.

How - RT 20 was constructed using a John Deere 670G Motor Grader to mix the product
and shape the road to pre-existing standards, an Amman AP 240 self-propelled multi wheel
roller to assist with compaction and an Isuzu FYJ300 Water Truck to aid moisture content
requirements. The required quantity of RT20 DYNAMIC is mixed into the water truck that is
used for compacting the material. For existing pavement rehabilitation, the road is ripped to
the recommended depth, all large clumps of material is pulverised, the diluted product is
applied during the process, blended and compacted to achieve the required density.

Why - RT20 DYNAMIC enables the treated material to be compacted using less water,
improving CBR strengths and increasing densities by reducing the voids between the soil
particles in turn reducing waters ability to permeate through the compacted material.
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Performance - RT20 Dynamic was easily applied to the road subsurface and has been
compared to the Polycom upon initial installation. It has however, lost fines after significant
rain to expose aggregate and increase the roughness factor.

Evaluation - RT20 Dynamic is cost effective however, RT20 was subject to water inundation
for prolonged periods which lead to water infiltration due to the product not providing
adequate seal protection. This has caused the material to start unravelling leading to rutting
and structural loss in the wheel path. Gravel and loss of fines can be attributed to the
pavement being submerged.

(See Appendix O RT20 Dynamic Safety Data Sheet)
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RT 20 Dynamic Roadway View

Image: RT20 showing signs of rutting in wheel path (Trevor Turner Hollands Lane 2021)
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RT 20 Dynamic Surface View

Image: RT20 showing signs of gravel loss/exposed aggregate and loss of fines (Trevor
Turner Hollands Lane 2021)

TERRA-3000 — (Start Ch: 2320 End Ch: 2925 - 500m x 6m)

What — Terra-3000 works as a catalyst that reduces surface tension of the water around
particles of solil, so that the film of water surrounding the particles is dispersed. When applied
to the sail, it changes the physical and chemical properties so the soil strength and density is
improved and the pavement surface will see a decrease in deterioration. Once the pavement
has been compacted, water accumulation is reduced in the treated material, this reduces the
swelling capacity and the moisture content in the pavement surface and helps to assist with
a strong pavement surface after compaction.

How - Terra-3000 was installed using a John Deere 670G Motor Grader for mixing the
product into the granular material and to shape and dress the pavement surface. An Amman
AP 240 self-propelled multi wheel roller was used for the compaction of the road and an
Isuzu FYJ300 Water Truck was used to obtain the optimum moisture content into the gravel.
It was mixed into the base course and the construction technique was similar to the polymer
based treatments. The process is permanent and irreversible. The ideal composition
includes fine soil particles of <0.002m of between 15% and 30% by volume. Terra-3000 is
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not an aggregate or binding agent it only needs to be consistently mixed into soil to provide
adequate structural performance.

Why - Terra-3000 has been selected to be part of the trial as it was similar in application to
the other products, the product itself works differently and has seen good results on other
trial sites.

Performance - Terra-3000 has performed well during the trial period. During the trial period
some of the treated pavement areas were inundated with flood waters four times in the 12
months that the trial was over. These flood waters affected the treated pavement areas for
up to a week at a time and also longer. With this taken into consideration, Terra-3000
showed only a slight loss of fines and no significant deformation once the flood waters had
cleared.

Evaluation — Terra-3000 performed well considering the drastic weather events that
occurred which lead to water and drainage issues in this location. With the inundation of the
flood waters the wearing course had only minor loss of fines and no real defects considering
the environmental events that occurred. Considering the cost comparison to the sealed
treatments, it would be unfeasible to use extensively throughout the Shire. However, it is
more likely to be used as a treatment used for heavy patching opposed to full pavement
remediation or reconstruction. Due to the effective treatment in road corridors subject to
flooding in this trial, Terra-3000 may be useful for these types of areas in particular
floodway’s.
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Terra-3000 Roadway View Start Ch: 2320 - End Ch: 2925

Image: Terra-3000 (Trevor Turner Hollands Lane 2021)
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Terra-3000 Surface View

Image: Terra-3000 (Trevor Turner Hollands Lane 2021)

PolyChlor Omega - (Start Ch: 1823 - End Ch: 2320 - 500m x 6m)

What - PolyChlor Omega is a polymer adhesive stabilizer composed of water based polymer
which bonds to soil particles.

How - PolyChlor was constructed using John Deere 670G Motor Grader to shape the
surface and mix the product through the gravel, an Amman AP 240 self-propelled multi
wheel roller for compaction and an Isuzu FYJ300 Water Truck for adding water. It was

blended using the same techniques as the other polymer based additives, mixing in with the
base course.

Why - PolyChlor was selected for the trial due to the ease of its application and slight
differences to other polymer based products.

Performance - PolyChlor has performed well during the trial showing a slight loss of fines.
Structurally the pavement showed no signs of deformation.

PolyChlor had similar performance to the other polymer based treatments and was easily
constructed using Council plant.

Evaluation - PolyChlor has performed well during the trial with slight loss of fines which in
time might cause exposure of the aggregate or more of an abrasive surface. The price point
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is comparable to other treatments. PolyChlor may be used with other materials to further
ascertain whether it is suitable to use throughout the shire.

(See Appendix P PolyChlor Safety Data Sheet)

PolyChlor Roadway View

Image: PolyChlor Treatment Section. Also showing drainage issues that occurred during
significant rain events during the trial period (Trevor Turner Hollands Lane 2021)
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PolyChlor Surface View

Image: PolyChlor (Trevor Turner Hollands Lane 2021)

PolyTahr — (Start Ch: 1320 - End Ch: 1820 - 500m x 6m)

What - PolyTahr is a polymer adhesive based stabilization compound that provides a tight
bond within the pavement particles minimising water penetration to the underlining pavement
materials. It has identical chemical properties to Polycom.

How - PolyTahr was constructed using John Deere 670G Motor Grader to shape and mix
the product with 75mm surface gravel, an Amman AP 240 self-propelled multi wheel roller
for compaction and an Isuzu FYJ300 Water Truck to distribute water. PolyTahr requires less
water in application when compared to Polycom.

Why - PolyTahr was selected to be used in the trial to compare results with Polycom.
Although, the treatments should show almost identical results, the construction technique of
each treatment respectively was a little different.

Performance - PolyTahr has performed well during the trial showing a slight loss of fines
and remains in good shape. Dust emitted from the PolyTahr is more than Polycom (this
suggest greater loss of fines). However, there was no real noticeable difference in the road
surface apart from some minor rutting.
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Evaluation - PolyTahr may have uses across the shire as staff found the product easy to
apply. The fact that the packaging of the product is larger than many of the other polymers
means that stock on hand may be slightly more significant.

(See Appendix Q PolyTahr Safety Data Sheet)

PolyTahr Roadway View Start Ch: 1320 - End Ch: 1820

Image: PolyTahr (Trevor Turner Hollands Lane 2021)
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PolyTahr Particle Distribution

Image: PolyTahr (Trevor Turner Hollands Lane 2021)

Wet Grade Only — Start Ch: 0 - End Ch: 1320

What - Wet grading is carried out to improve the shape of the road, moisture is added to the
pavement and compaction is carried out to remove deformation (shape correction), this
allows water to shed off the crown of the road to the table drains. The pavement will take
shape, once material has reached optimum moisture content and the desired compaction
density has been achieved

How - Wet grade was conducted using John Deere 670G Motor Grader to shape and mix
the gravel surface, an Amman AP 240 self-propelled multi wheel Roller for compaction and
an Isuzu FYJ300 Water Truck to obtain optimum moisture.

Why - The remainder of Hollands Lane was wet graded to ensure that there was a
benchmark for Council to ascertain the effectiveness of the 10 Trial sections. Council could
then compare cost versus performance for the various treated areas in the Hollands Lane
experiment.

Performance - The wet graded area performed consistent with the lifecycle of a wet grade
treatment and has shown signs of deterioration greater than all the other trial sections. The
pavement had various defects including rutting, corrugations and loss of fines. Considering
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the pavement was submerged 3-4 times for prolonged periods up to 5 days, which could
have exacerbated the defects further.

Evaluation - Wet Grade was only used as baseline data, it is a commonly used
maintenance treatment throughout Bland Shire however, maintenance of these areas is
becoming more frequent. This could be a result of a combination in changes due to climatic
conditions such as drought, prolonged hot weather and rain events that contributed to poor
performance.

Wet Grade Only Roadway View

Image: Wet Grade Only (Trevor Turner Hollands Lane 2021)
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Wet Grade Only Particle Distribution

Image: Wet Grade Only (Trevor Turner Hollands Lane 2021)
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Wet Grade Only Deterioration

Image: Wet Grade Only Showing Rutting (Trevor Turner Hollands Lane 2021)
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Wet Grade Only Deterioration

Image: Wet Grade Only Loss of Fines (Trevor Turner Hollands Lane 2021)

Assessment of treatments

Geotechnical testing during the trial was conducted by collecting soil samples for laboratory
testing. Testing included further CBR (California Bearing Ratio) testing, particle size
distribution and ravel testing.

Testing after construction was completed and included treated soil samples from each trial
section being sent for analysis and a monthly review of performance by the use of ‘Hawkeye
2000 (ARRB) and rough-o-meter’ to obtain IRI (International Roughness Index) results, as
well as traffic counters to monitor AADT (Average Annual Daily Traffic) and class of vehicles.

Performance measures also included visual inspections to determine the loss of aggregate
and fines along with other visual defects such as rutting, potholes shape loss.

A spreadsheet was designed to capture and compare aspects for Construction and
Maintenance:

e Weather was monitored throughout the trial and recorded by way of high and low
temperatures, average rainfall for the month and significant rainfall events (>25mm)
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e Materials
e CO; Emissions

e Cost
e Labour
e Plant

The spreadsheet was used to compare all aspects of the construction and maintenance to
ensure all data relevant to the trial was captured. There may be a use for each treatment in
different scenarios throughout the shire that will have benefit in building resilience to climate
change while also being cost effective and environmentally friendly.

Comparable Cost of Treatments

Cost Comparison - (treatments only)

TR

Double Primerseal Otta Seal EarthCo PolyChlor Downer NanoTech PolyThar Wet Grade
Double (BSC)  (with Sand (Polycom) (5 (Haulpac) Solutlons Civil (Terra
(Downer) Cover) Elements) (RT20) 3000)

mCost $

Total Treatment Cost

The exact costing figures for the trial are not displayed due to the current partnerships
Council have with some suppliers, and other factors. Get Trevor to check this part.
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Water Use During Construction and Maintenance

Litres/500m
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CO2 Emissions During Construction and Maintenance

Carbon Emissions during construction

CO2Em

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Tons
B PolyThar B PolyChlor BTerra 3000 EDynamic B Polycom OHaulpac OPrimary EOtta EDouble

Flood Events March 2021

During the flood event in March 2021, the Otta Seal performed well considering the inundation
and velocity of the floodwaters, which was greater in this section compared to other trial areas.
The areas showing the greatest signs of erosion were on the pavement edge and the
shoulders however, this was limited. Overall the areas remained intact with only minimal
surface damage in general.

The flood event in March 2021 impacted all 10 sections of the trial with water covering most
of Hollands Lane and in some places in excess of 300mm (Haulpac and RST Dynamic.)
Haulpac, Primer Seal, Double-Double and Otta Seal all performed relatively well under flood
conditions. Very little erosion from the seal type treated areas was visible. If the velocity of
water had been flowing quickly in areas that were treated without a seal type treatment, the
pavement sections may have seen significant erosion compared to untreated areas. Other
unsealed treatments withstood the inundation well with only loss of fines from the surface
recorded.
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Flood Damage 2021

Image: Damage to sealed pavement in Hollands Lane March 2021 (Trevor Turner Hollands
Lane 2021)

Qutcomes

The Resilient Unsealed Road Project is designed to gain a clearer picture of more effective
treatments for climate affected unsealed roads within our local government area. Adoption of
design and construction elements into the Council’s Road Strategy Procedures will reduce
the impact on natural resources such as water, gravel, fossil fuels and lessen the impacts of
dust on the surrounding environment. For road users an improvement in travel times, ride
quality, and less risk to personal health and wellbeing, due to an improved, resilient road
surface. Further outcomes include improved efficiency of Council plant and workforce on
maintenance, replacement and reduction of waste. Council also would like to reduce the
reliance on rate payer funds to maintain our network by improved efficiencies. An adaptive
road network will lead to improved prosperity for business and agricultural networks.

Products that have been not as successful such as RST Dynamic during the trial period,
may still be considered when looking for solutions to other unsealed roads.

Findings from the trial have led to a revised Roads Strategy Procedure for future projects to
ensure best practice is being followed and imbedded this as ‘business as usual’. The
successful treatments from the trial are able to be replicated throughout Council and this
information circulated to key and primary stakeholders who require this information.
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Outcomes of the trial will be provided as a case study to the Institute of Public Works
Engineers Association for their information and will assist with the National Heavy Vehicle
Regulator in planning for a better rural road network.

What worked and what didn’t — International Roughness Index readings were not
conclusive given the short period of time that evaluations were undertaken. All the
treatments improved the road pavement characteristic and performed well considering the
inundation of flood waters experienced in the pavement trial areas.
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Flooding of Hollands Lane in June 2021

Image: Floodwaters in Hollands Lane June 2021 (Trevor Turner Hollands Lane 2021)
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Flooding of Hollands Lane in June 2021

Image: Floodwaters in Hollands Lane June 2021 (Trevor Turner Hollands Lane 2021)

Further trials are being undertaken after preliminary results from the Hollands Lane trial.
Particularly troublesome roads (Monia Gap Road and Bootoowa Road) in the west of Bland
Shire that see significant vehicle movements, particularly road trains and heavy machinery.
These require constant maintenance and consideration to extend the use of Haulpac,
PolyCom and Terra-3000 to test its suitability in reducing the need for significant regular
maintenance.

Information contained herein detailing treatment performance will be incorporated into Bland
Shire Council’'s Road Strategy Procedures and Asset Management Procedures. This will
allow for Lessons Learnt and Asset Management practices to continue to evolve.
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International Roughness Index Readings Hollands Lane 2021

Trial Products
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International Roughness Index Readings Hollands Lane 2021

The following diagram shows the International Roughness Indicator IRl Roughness Scale
(replotted from Sayers et al., 1986). This shows the correlation between, roughness, ride
ability and speed. Council intervention levels will be based on this scale.

= mm'm)

IRI{m'km

16
14
12
10

MNormal Use
Ercsion Gullies and T
Desp Depressions a4
50km/h
Frequent Shalow 110 T
Depressions, Some 10.0 1
Desp 80 km/h
Frequent Minor an “&)km!h
Depressions 6.0 4
Surface i
Imperfections_3.5 40 100 km/h
35
2.0 4
} L } } } }
Airport New Older Maintained Damaged Rough
Runways & Pavements Pavements Unpaved Pavements Unpaved
Superhighways Roads Roads

Bland Shire Council Road Strategy Procedures (2012)

51| Page




International Roughness Index Readings Hollands Lane 2021

IRl Rating
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International Roughness Index Readings Hollands Lane 2021
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International Roughness Index Readings Hollands Lane 2021

Western Roughness
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International Roughness Index Readings Hollands Lane 2021

Lessons Learnt

During data collection prior to starting the project it was noted that there was a need for
adequate drainage well before commencement of the trial setup. During heavy rainfall,
Hollands Lane became a watercourse with water running from Wargin Road down towards
Goldfields Way, traversing the laneway in several sections. Landholders had also
constructed small ‘levy banks’ to reduce the impact of large volumes of water on cropland
adjacent to the laneway. This led to more concentrated amounts of water running in the table
drains and restricting the escape of waters through the mitre drains that were constructed.
Landholders were asked to remove the small banks to allow water to follow its natural
watercourse instead of the roadway. This significantly reduced the volume of water running
on the roadway. Significant rainfall events would continue to see large amounts of water run
along the roadway, but improved drainage saw the water dissipate faster and not remain in
low-lying areas of the road for prolonged periods.

Significant rainfall during the construction phase of the trial hampered the installation of each
section and extra drainage had to be constructed. Upon completion of the trials construction
in January there were three major rain events, one in January (>50mm), one in February
(>50mm) and one in March (<100mm) which covered the entire trial section of the road.
Maintenance was undertaken on the affected sections and may have hampered results from
certain treatments. Loose material on the road could not be determined as being specific to
the trial sections and some sections were more impacted due to flows of the natural
watercourses.
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The COVID-19 pandemic hampered the installation of some treatments, as they relied on
state borders remaining open. Although Council is capable of installing most of these
treatments, the initial build was to be under supervision of experienced operators and
contractors to ensure the products were applied correctly and to manufacturer’s standards,
particularly the perceived optimum moisture content required.

Calculation of the carbon emissions from the plant used to construct the trial sections had
variances due to the weather conditions and surface/subsurface moisture. The days where
there was increased temperatures required more moisture to prevent evaporation and some
sections had subsurface moisture that assisted in attaining the optimum moisture content.
Although this provides a guide of total emissions for the project, comparison between the
sections is unreliable.

Ravel tests were to be conducted on the sections to establish particle loss midway through
the trial. Unfortunately due to excessive rain washing material on and off various sections of
the trial, the use of this data was of no real benefit to the trial.

On the 10™ May 2021 on a routine inspection, Council staff observed that a vehicle travelled
the length of Hollands Lane gouging lines into the surface of the treatments. This was
particularly noticeable on the crown of the sealed treatments. This will continue to be
monitored to assess whether it has an effect on the road surface in coming months.

In November 2020 Bland Shire Council participated in a Workshop for Northern Beaches
Council Climate Resilience Design Guide and Decision Tree Worksheet and IPWEA Practice
Note 12.2. Northern Beaches — Melanie Thomas - IPWEA Practice Note 12.2: Climate
Resilient Materials for Infrastructure Assets.

‘Practice Note 12.2 aims to assist infrastructure managers and developers to select
construction materials that will be more durable to the impacts of climate change and builds
on the IPWEA Practice Note 12.1: Climate Change Impacts on the Useful Life of
Infrastructure (Practice Note 12.1) released in 2018. The Practice Notes consider the likely
impacts of high rainfall and floods, low rainfall and drought, increased temperatures and
heatwaves, sea level rise and more extreme bushfire weather. The vulnerability of the five
most commonly used materials for assets is examined (concrete, bitumen, steel, wood and
PVC).

(See Appendix R Climate Resilience Design Guide Works Power Point, Appendix S Climate
Resilience Design Guide Works)
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Traffic Use During Trial Period From December 2020 to May 2021

Traffic use by Vehicle Class December 2020-April 2021
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Australian Mean Temperture 2000 - 2019
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Appendix A

NSW | Barmedman

FARMERS

< Branch

28™ August 2019

Trevor Turner

Facilities Operator - Town, Village, Parks & Gardens
Bland Shire Council

PO Box 21

West Wyalong N5SW 2671

Dear Trevor

NSW Farmers Barmedman Branch would like to offer our support for Bland Shire Coundil’s
application for funding from AdaptNSW (OEH) in relation to Climate Change Resilience
Funding, for an unsealed roads trial on Hollands Lane at West Wyalong.

The Branch understands that the trial will incorporate a number of treatment methods
along the section of road in order to ascertain the best practice for unsealed road
construction and maintenance during extended periods of dry weather. This trial will allow
Council to make more informed decisions with regards to construction and maintenance of
their unsealed roads network, making unsealed roads better quality and safe for all road
users in our rural areas.

Given the current drought situation, this trial could not be taking place at a better time. We
understand that Council intend to share their findings with interested stakeholders, and we
would certainly be keen to have Council present them at a Branch meeting.

We hope that this trial will lead to better productivity for our region, less costs for Council in
thie long term, and a safe environment for all those living in this rural Council area.

Yours sincerely

for John Minogue
Chair
MNEW Farmers Barmedman Branch

NSW Farmers’ Association — Barmedman Branch
/- Wilga, 1235 Nobbys Road, BARMEDMAN, NSW 2665
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Appendix B

NHVR

REHERTY B ER e IR S S BT

20 August 2019

Cur Reference:

wr will Marsh

Director Infrastructure
Eland Shire Council

PO Box 21

WEST WYALONG N5W 2671

Dear kr Marsh

1 am advised that Bland Shire Council is seeking funding to trial a range of road improvement treatments on a
five kilometre section of Hollands Lane in Bland Shire to determine the most effective treatment for unsealed
roads.

This trial has the potential to deliver a better return on investment from Coundil’s infrastructure spending, and
also open up heavy vehide access, not only on Hollands Lane, but also other key freight routes in Bland Shire.

1 note the following points of your proposed trial and case fior funding:

*  Council's vision is to find the best approach to extend the lifetime and improve the quality of the
unsealed roads within Bland Shire, which will allow for a wider cross-section of heawy vehicle
combinations approved under the NHVR"s Performance Based Standards (PBS) Scheme.

»  While the largest heavy vehide combinations currently able to operate on Hollands Lane are b-
doubles at general mass limits; improvements made to the Bland Shire Council read network after the
completion of the trial may allow larger combinations at higher masses e.g. AB Triples at Higher Mass
Limits.

#  The potential for larger vehides to use more local unsealed roads may significantly reduce travelling
distances and times and the amount of freight that can be transported. The other benefit of the trial
will be to reduce the delays fior all heawy vehicles due to maintenance requirements and road
conditions/deterioration. Some treatments may be suitable for heavier vehicles, or may not be
suitable and regquire more maintenance.

#  Bland Shire Council will share the findings with other councils so that they may similarly improve
freight effidency and safety on their road networks.

1 also note that the infrastructure improvements that could be made from this trial could reduce the recurrent
repair cost to local roads which would increase confidence among residents and transporters to deliver
produce to domestic and export markets that assist with economic development of the region.

The Mational Heavy Vehide Regulator (NHVR) wel comes any improvemnents to infrastructure, which fadilitates
expanded access for heavy vehicles and all year freight movement, espedally high productivity heavy vehicles
as these vehicles can carry the same amount of freight more safely, in fewer trips and with improved amenity
for the community.

If Council’s bid for funding is successful, it is our expectation that an undertaking will be given to the NHVR that
the route would be pazetted for heavy wehicle access, to the maximurm amount possible, once the proposed
work is completed. The NHVR would also expect any requests for heavy vehide access beyond that imit be
assessed as quickly as possible to respond to industry's needs.

waw.nhvrsowaw | PO Box 452 Forttude Valley QLD 4006
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Appendix C

Maw Saukh Wale
Institute of Public Works Engineering Australasia
e o e Q) PweEA
Roads & Transport Directorate ENCINELFING AMETEL A

20 August 2019

To Whom it May Concern,
ERe: Unsealed Roads Trial — Bland Shire Council

The Roads & Tramsport Directorate is a joint undertaking between IPWEA (NSW) and Local
Govemnment NSW (LGNSW) to provide support to its members working m local government
across the state. The Roads & Transport Directorate has been set up to meet the demand from
members in NSW to act as a focus for research activities and to provide technical advice.

The Directorate has held discussions with Bland Shire Council in respect of an unsealed roads trial
on Hollands lane (West Wyalong) that will examine a vanety of treatment methods along the
section of road This project will provide data to assist in ascertaining the best practice for road
construction and maimtenance during extended periods of dry weather. It is nderstood that Council
is applying for fimding under the Climate Change Resilience Funding Programme.

The Roads & Transport Directorate fully supports the funding of this this project and will assist
Bland Shire Council in making the results of the trial available to other councils actoss NSW.

Should you require further mformation or clanfication, please do not hesitate to comtact the
undersigned at mick savagefiipwes org.

Yours faithfully,

.

Mick Savage
Manager Roads & Transport Directorate

Lewvel 12, 447 Kent Street Sydney NSW 2000 « ABN 35 0593 562 602
Tel 02 8267 3000 « Fax 02 8267 3070 « Mobile 0418 208 085 » Email: midk cavageiipwes org » Website: www.ipwea.org
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Sh0
&“1} Officeof
nvironmen
ﬁﬂsp.}!! & Heritage

Integrated Regional Vulnerability
Assessment: Riverina Murray

Volume 2: Priority Sector Workshops —
Summary Findings
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Appendix E

ﬁ Office of
Erwirarmmant
A Hartngs

Western Enabling
Regional Adaptation

Riverina Murray region report

AdaptNSW
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Appendix F

Climate Change Risk Assessment

Adaptation Report

Bland Shire Council echelon —

==
aTIo
e —

June 2011
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Appendix G

Road Strategy Procedures

74

BLAND SHIRE COUNCIL
wesl wyalony

QA SPECIFICATION ROO1

ROAD STRATEGY
PROCEDURES

Bland Shire Council

VERSION: 2.01
DATE: 2005112

1Page
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Appendix H

HLAN I SHIRE CUURCIL

Risk Assessment
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Appendix |

Downer-l

Downer Infrastructure Chemwaich Hazard Alert Code: 1
Churrawaich 1HES e T T
harsion Mo 8011 Fikal Dot 4MSCHAE
Sabuty Dt St srzdngg 1 oS and AL recusterma it L3HE ALSEN

SECTION 1 IDENTIFICATION OF THE SUBSTANCE ! MIXTURE AND OF THE COMPANY | UNDERTAKING

Frodust ideniifer
Product sams | 458
Bymomyne | Hict dsbatin
Ot smins of keritfeation | it funbabin
Relevant identiBed ussc of the subctancs or mixtures and scec sdviced agalmet
P ientified wvem | Edurrmn erii b ot e suckesing et

Datalls of the cupplier of the cafedy data cheat
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Appendix J
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Appendix K

Downer

HaulPac

Downer Infrastructure Chemwaich Hazard Alert Code: @
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Appendix M

Downer HaulPac Report

Bland Shire Council, NSW

Site Material Analysis
Wargin Road, Coopers Lane, Hollands Lane
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Appendix N

i
SAFETY DATA SHEET hiéemj

shoranorizs

POLYCOM COMPACTION &

STABILISATION AID

1. IDENTIFICATION

GHS Product Identifier
POLYCOM COMPACTION & STABILISATION AID

Company Mame

BICCENTRAL LABDRATORIES LTD
Address

22 phillips 5treet Thebarton

54 5031 Australia

Telephone/Fax Number

Tel: 461 & B234 BEBG

Fax: +61 8 B234 BR89

Emergency phone number

+61 415 BE24 60E or +61 458 47 431

Recommended use of the chemical and restrictions on use

Saoil stabiliser and compaction aid. The use of the product invobees significant dilution with water (1000 - G000:1).

Additional Information

Polycom is approved by the Western Australian Department of Health as a compaction aid and dust suppressant within drinking
water catchment areas. This approval is subject to the following conditions: That Polycom is used in accordance with the
manufacturers instructions.

2. HAZARD IDENTIFICATION

GHS classification of the substance/mixture

Mot dassified as Hazardous according to the Globally Harmonised System of Classification and Labelling of chemicals [GHS)
including Work, Health and Safety regulations, Australia.

Mot dlassified as Dangerous Goods according to the Australian Code for the Transport of Dangerous Goods by Road and Rail. [7th
edition])

3. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients

Mame CAS Proportion

Ingredients determined not to be hazardous 100 %

4. FIRST-AID MEASURES

Inhalation
If inhaled, remove affected person from contaminated area. Keep at rest until recovered. If symptoms develop and/or persist seek

Peged/7
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Appendix O

— Issued By: Reynolds Soll Technologles Pty Lid

h‘ RS I Reviewad Date: 01/03/2019

__“ M NING E CIVIL SOLUTHING Version Number: 1.3
SAFETY DATA SHEET

NAME: RT20 DYNAMIC
ITEM NO: RT20D

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

COMPANY NAME: Reynolds Soil Technalogies Pty Ltd (ABM 31 068 825 696)
ADDRESS: 14, Grag Chappell Driva,

Bureigh Heads, Quesnsland, Australia, 4220
EMERGENCY PHONE: 0417 770567
PHOMNE: 07 5522 0244
FAX: 07 5522 0759
EMAIL: info Erstsolutions.com.au

PRODUCT NAME: RT20 DYMAMIC
SYNONYMS: None

USE:

= Soil Stabilisation
»  Compaction Aid

«  Dust Suppression

2 HAZARD IDENTIFICATION

NOMN-HAZARDOUS substance. NON-DAMNGEROUS GOODS. According fo GHS Criteria, and ADG Coda.

RISK PHRASES Mone under normal operating conditions

Hazard pictagramis): Mane.
Signal ward: Maone.
LABEL ELEMENTS  Hazard statement(s): Mane,
Pracautionary statemant{s): Mone.
Additional slements: Mare.

OTHER HAZARDS  Spills produce exiremely slippery surfaces.

3. COMPOSITION/INFORMATION ON INGREDIENTS

3.1 - Subslances
Mot applicable, this product is a mixture.

3.2 — Mixturas
This product is a mixture.

Hazardous componsmis
Contains no reportable hazardous substances.

Reynolds Soil Technologies Pty Ltd ACH 068 825 696 | www_rstsolutions.com.au | E info@rstsolutions_com.au
Burleigh Heads, QLD I P +61 7 5522 0244 |F +61 7 5522 0799
Marlicla WA | D LR1 2 9281 §ANN IF =R1 R 04T? TRAN
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Appendix P

SAFETY DATA SHEET

POLYCHLOR OMEGA™
ISSUE DATE: January 2017 (MSDS FEI-PO-159)

FIVE ELEMENTS

1. ldentification of the material and supplier

POLYCHLOR OMEGA™ is a polymer based
dust suppressant for use in municipal, mining,
quarrying, agriculture and forestry. Application
of Polychlor Omega to surfaces is by spraying
a water mixture using a water tanker.

Supplier:
Five Elements Intemational Pty Ltd

13/42 Smith 5t
CAPALABA QLD 4157

Tel: 07 3348 5533
Email: sales@five-elements.com.au

2. Hazards identification

* MNon Hazardous

+ Non Dangerous

+» 5kin - May cause slight irritation after prolonged ongoing exposure
» Eyes - May cause slight irmitation

+ |ngestion - May cause immitation

CARCINOGENIC EFFECTS: 3 (Mot classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available.

TERATOGEMNIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Mot available.

Repeated or prolonged exposure is not known o aggravate medical condition.

3. Composition and information on ingredients

Chemical Name: Polymer adhesive
4. First aid measures

= 5Skin contact - Wash contaminated area with clean water. Contaminated clothing should be
washed before re-use.
* Eye contact - Imigate the eye with plenty of clean water. If there is any imtation obtain
medical attention immediately.
+ Ingestion — Do not induce vomiting. Wash mouth out with water. If symptoms develop
seek medical attention. Give plenty of water to drink
(\_,.__,___..?

| PRYERLOT,

Page 1ol 5
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Appendix Q

MATERIAL SAFETY DATA SHEET

POLYTAHR™

FI¥E ELEMEMTS ISSLE NATE: March 3030 (MED03 FEIFT-153)

1. ldentfleatien of the maberial and supplier

POLYTAHR™ i3 a polymer based soil stabilisation aic for use in roadworks. Application of
Palytahe to readbase is altha: by dirgcl spraading of dry granulas o by spraylng 8 Polytahr watsr
mixture using & watercart.

Five Elermants Intarmeational Py Lid
1342 Srith St
CAPA|ABRA QLD 4157

Tal: OF 3348 5533
Email; sales@five-elementa.com.au

2. Hazerds idantification

+ Non Hazardous

s« HNon Dangserons

« Shin - May cause slight irftation after prolonged ongoing exposure
= Eyes - May cause slight irmtation

= Ingestion - Low boxicity prodisct

3. Composition and inform aticn on Ingredients

Aglive ingradignt
+ Palyaerylamide 2-Propenamide, homopalymer
= CAS G00305-A
+ Concentraficn 9996 %,

impurities and by produsts of meanufEci e

= Parcantage of detectable impurities 0.049%

+ Melhod of exlraction — Solvent exbraction and wacuum drying

= Malhad of identification — Infrared Spectrozcnpy

1 |mpurity type — Sodium Dodecyl Benzens Sulphonele CAS 25155-30-0 (Mon hazardous,
nan laxle surfactant)
Pemantage of Acrylic Monemer — 0.00% {nore detacted)

a« Laboratory raport No. 16021

4. Flrstald measures

« 3kin contact - Wash contamineted area with clean water, Contaminated clothing should be
waghad befor ra-use.

Pagri otd
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Appendix R

Institute of Public Works
Engineering Australasia (IPWEA)

A Technical Society of Engineers Australia and the
peak association for professionals who deliver public
works and engineering services in Australia and NZ:

Professional development

Technical publications

Conferences 9‘@ ]

Wwea have an

Technical committees S B onune communiTy

IPWEA MEMEBERS of

Advocacy
IPWEA
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Appendix S

Practice Note 12.2
Climate resilient materials for infrastructure assets

Dr David Rissik

Dr Fahim Tonmoy
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