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1.1 Scope

DYKMAN Consulting (DC) has been commissioned by Stantec to produce pavement design solutions
for the re-alignment of the reverse curves situated between chainages 12400 and 13000. To support
the design the geotechnical site investigations undertaken by Main Roads was used in the design
development. The proposed re-alignment is approximately 600m in length. As part of this report a like
for like pavement design has been included where trenches are situated.

A summary of the geotechnical site investigations can be seen in Section 2.

This report presents the findings of the geotechnical investigation and provides pavement options for
the re-alignment as well as like for like pavement options for the trench areas.

1.2 Locality

The scope involves a pavement investigation for the re-alignment of approximately 600m of Bajool-Port
Alma Road as well as providing a like for like pavement profiles for areas where localised widening is
occurring resulting from the trenches. A locality of the job site can be seen in Figure 1-1.

Figure 1-1 Bajool -Port Alma Road Locality
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2.1 Field Work Testing Results

The field work was carried out by Main Roads at various times, 2008, 2016 and 2018 over the length
of the road.

A summary of the pavement boreholes undertaken on Bajool — Port Alma Road can be seen in Figure
2-1t0 2.3.

Summary of Pavement Investigations - 2008
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Figure 2-1 Geotechnical Summary of the fieldwork results
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Summary of Pavement Investigations - 2018
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Figure 2-2 Geotechnical Summary of the fieldwork results

Summary of Pavement investigations - 2016
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Figure 2-3 Geotechnical Summary of the fieldwork results

In summary, the existing pavement and shoulders contain good depths of varying quality of granular
material. Generally, the shoulders have slightly less granular material.

Paade Number: 6 of 321



DYKMAN Consulting — Bajool - Port Alma road Pavement Design

3.1 Reference Documents

The reference documents that have been used in the determination of the pavement design are as
follows:

Queensland Department of Transport and Main Roads — Supplement to ‘Part 2: Pavemeii
Structural Design’ of the Austroads Guide to Pavement Technology 2018;

Austroads — Guide to Pavement Technology: Part 2; and

Queensland Department of Transport and Main Roads — Technical Standarc MR7TS10 - Cement
Modified Base (CMB)

Queensland Department of Transport and Main Roads — Technical Neig 15C — Testing of
Materials for Foamed Bitumen Stabilisation

3.2 Design Criteria

The design criteria applied to the pavement design options covered in this report are outlined in the
following sections.

3.2.1 Design Period

The Design period that has been adopted for the realignment is 20 years which is in accordance with
Table 7.4.2 in TMR’s Pavement Design Supplement. In addition to this a 5-year design was also
completed due to budget restraints.

3.2.2 Project Reliability

The Project Reliability that has been adopted ior this project is 90% which is in accordance with Table
2.3.1in TMR’s Pavement Design Supplemerit

3.2.3 Design Speed Environment

As the posted speed of the road is 80km/nr, the Design Speed that has been adopted for this project
is 80km/hr, which is in accordanri.a with Table 6.5.7 (b) in TMR’s Pavement Design Supplement.

1 - 7
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4.1 Design Input Parameters

For pavement design purposes the project has been divided into two sections. The sectioning is as
follows:

Section 1: CH 12400 to CH 13000 — Realignment section

Section 2: CH 0 to 29000 — Remaining road outside of the realignment section

4.1.1 Design Traffic

The traffic data that was used in the calculation of the design loading was as follows:
AADT (2017) — 259 both directions
Traffic growth — 3.0%
Percentage of Heavy Vehicles — 38.2%

The data supplied by Stantec can be seen in Appendix A, with iighlighted sections to show how the
input data was adopted.

The traffic multipliers that were adopted were from Austroads Guide to Pavement Technology Part 2,
they are as follows:

SARS5/ESA - 1.1
SAR7/ESA-1.6
SAR12/ESA - 12

Design Traffic Loading (DTL) are in terms of Equivalent Standard Axles (ESA). The design traffic
calculated using the above input data was for 5 2C year design period is 8.5E05 and for a 5 year period
is 1.68 EO05. The traffic calculations can be seen in Appendix A.

4.1.2 Subgrade Assessment

For the purpose of providing design suibgrade CBR's, reference is made to a summary of the
geotechnical information contained in Section 2. The adopted CBR for the realignment section is CBR
2% with a swell 3.7%. Taking this swell into account this equates to a depth of pavement of
approximately 680mm in accordance with Figure 5.3.5 of TMR’s Pavement Design Supplement.

4 1.3 Material Characteristics

In determining the pavement options and design, the material characteristics that have been adopted
can be seen in Tablg 4-1.

Table 4-1 Material chiaracteristics

FBS Rase TMR TN150 7% 1800 0.4 0.004585
' N Aifi
Celden/Medjiied MRTS10 nfa 350 035 n/a
Base
Unbound Granular MRTS05 nla 350 035 n/a
Material
Unbound Granular MRTS05 nla 210 035 n/a
Material
1 . 8
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Unbound Granular MRTS05 n/a 150 0.35 n/a
Material
Unbound Granular MRTS05 nla 120 0.35 n/a
Material
Unbound Granular MRTS05 n/a 70 0.35 na
Material
Select Fill MRTS05 n/a 70 045 n/a
CBR 3.0% MRTS04 n/a 50 045 n/a

4.2 Pavement Options

As stipulated in the brief, all the pavement widenings associated with the trerich excavation is proposed
on a like for like basis with no strength determined. As can be seen from the summary of the
geotechnical in Section 2 the shoulders are not the same thickness as the running lanes and vary by
approximately 100mm.

The options presented below are for the realignment section.

The pavement options that have been considered are as following:
Unbound granular with 10mm seal;
Cement modified base with 10mm seal; and
Plant mixed foamed bitumen stabilisation (FBS) with 10mm seal.

These options are in accordance with Table 2.2.1 of TMR’s Pavement Design Supplement for a rural
environment with the Average Daily ESA in Design Lare in Year of Opening of <100.

4.2.1 Option 1 — Unbound granuiar

The pavement configuration for the unbound granular option can be seen in Table 4-2.

Table 4-2 Pavement profiles for Option 1 — Uniound granular

Wearing Course Seal 10mm

Granular Material Type 2.1 150mm
Granular Material Type 2.3 150mm
Granular Material Type 2.5 230mm
Select Fill CBR10 Materizi (Capping Layer) 150mm
Total Pavement Thickriess 680mm

The benefiis of this pavement are:
Initial capital costs are low;
Matches existing pavement configuration; and
Ease of construction and hence minimal delays.
The potential disadvantages are:
Sensitive to moisture ingress; and

Sourcing of quality granular material.
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4.2.2 Option 2 — Cement modified base

The pavement configuration for the cement modified base option can be seen from Table 4-3.

Table 4-3 Pavement profiles for Option 2 — Cement modified base

Wearing Course Seal 10mm

Cement Modified Base 200mm
Granular Material Type 2.4 335mm
Select Fill CBR10 Material (Capping Layer) 150mm
Total Pavement Thickness 685mm

The benefits of this pavement are:
Less sensitive to moisture ingress; and
Proven results in this type of environment.
The potential disadvantages are:
Could take longer to construct;
Potential reflective cracking if additional cement is applied in the mix; and

Slightly more expensive than granular.

4.2.3 Option 3 — Plant mixed FBS

The pavement configuration for the plant mixed FBE gption can be seen from Table 4-4.

Table 4-4 Pavement profiles for Option 3 — Plant mixed ~BS

Wearing Course Seal 10mm

Foamed Bitumen Stabilisation 300mm
Granular Material Type 2.5 155mm
Select Fill CBR10 Material (Cappina l_ayer) 225mm
Total Pavement Thickness 680mm

The benefits of this vaveinent are:
Proven treatment in fiood affected areas; and
This pavement wzs adopted on flood affected areas in Far North Queensland.

The potential disadvantages are:

Potentiai issues with the construction of the FBS layer if contractor doesn’t have experience with

the material;
Small project for specialist stabilisation treatment; and

More expensive than other treatments.

Paade Number: 10 of 321
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4.2 .4 Cost comparison

A rough cost estimate was undertaken to compare the different options for this project. The comparison

of each treatment can be seen in Table 4-5.

Table 4-5 Cost comparison for pavement options

Seal $9.00 m2 y $ 900 y $9.00 ; $9.00
FBS $120.0 tonne 300 mm $88.20
CMB1.5% | $110.00 m3 200 mm $22.00
Unbound
Granular $95.00 m3 530 mm $50.35 335 mm $31.83 155 mm $14.73
Material
cﬁg;’::g $2000m3 | 150 mm $3.00 150 mm $3 00 225 mm $4.50
T°;f"c'3§fth 680 mm = $62.35 = 685mm | $65.83 = 680mm | $116.43

Note:

data.
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The recommended pavement design for a 20-year and 5-year design period for the proposed
realignment between Chainages 12400 and 13000 is full depth granular pavements with an 10mm seal
as shown below in Table 5-1 and Table 5-2 respectively. This option is chosen as it will provide a
consistent pavement configuration and match the existing pavements found in the remaining sections
of Bajool -Port Alma Road. Foamed bitumen is more effective in flood prone areas but may cause
construction difficulties with mobile plants and small volumes to construct.

This option was selected as the preferred option due to the following reasons:
Cheapest option; and
Consistent configuration to the rest of Bajool -Port Alma Road.

From the analysis below there is very little difference between 5-year design perioa and a 20-year
design period for granular pavements, only 55mm for the realigned sectiori. The designs below in
Table 5-1 and Table 5-2 both satisfy the swells requirements.

For the remaining sections of Bajool -Alma Road a consistent 5-year design loading has been
adopted for all sections which also matches relatively well as a like for like pavement. This has been
based off a subgrade CBR 3% with no swell which is fairly conservative from the geotechnical
investigations undertaken. It is unlikely that lower values than a CER 3% will be encountered.

A prime and two coat seal (14/7mm) is recommended as a resuli of the salt conditions. Salt tends to
strip the bitumen and hence a heavy application is required. The ccntractor should take this into
account when designing the seal.

The recommended pavement design for the Proposed Realignment of a section of Bajool — Port Alma
Road can be seen in Table 5-2.

Table 5-1 Recommended Pavement Design Section 1 Reaiigined Section — Full Depth Granular -20-year

Prime and 14/7mm Two Coat Seal 10mm

Granular Material Type 2.1 150mm
Granular Material Type 2.3 150mm
Granular Material Type 2.5 230mm
Select Fill CBR10 Material (Capping Layer) 150mm
Total Pavement Thickness 680mm

Table 5-2 Recommended Pavsiient Design Section 1 Realigned Section — Full Depth Granular -5-year

Prime and 14/7mm Two Coat Seal 10mm
Granular Materia! Type 2.1 150mm
Granular Material Type 2.3 150mm
Granular Maieriai Type 2.5 175mm
Select Fill CB8R10 Material (Capping Layer) 150mm
Total Paveinant Thickness 625mm
i 12
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The pavements shown below are 5-year designs and match the like for like pavements for the
remaining section of Bajool — Port Alma Road. The existing pavement profiles can be seen in Section

2.

Table 5-3 Recommended Pavement Design Section 2 — Granular Material -Chainage 4.72 to Chainage 19.7

Prime and 14/7mm Two Coat Seal
Granular Material Type 2.1

Granular Material Type 2.3

Select Fill CBR 10 (Capping Layer) *

Total Pavement Thickness

10mm

200mm

265mm

150mm

465mm (or 615mm™*)

Table 5-4 Recommended Pavement Design Section 2 — Granular Material -Chainage 20.1 to Chainage 25.2

Prime and 14/7mm Two Coat Seal
Granular Material Type 2.1
Granular Material Type 2.3

Select Fill CBR 10 (Capping Layer) *

Total Pavement Thickness

10mm

200mm
265
150mm

485mm (or 615mm*)

Table 5-5 Recommended Pavement Design Sectich 2 -- Granular Material -Chainage 25.3 to End

Prime and 14/7mm Two Coat Seal
Granular Material Type 2.1
Granular Material Type 2.3

Select Fill CBR 10 (Capping Layer) *

Total Pavement Thickness

Notes:

10mm

200mm

265mm

150mm

465mm (or 615mm*)

* - Select Fill (CBR 10 min.) capping layer required where pavement depth extends into existing marine

clay.

Paade Number: 13 of 321
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Traffic
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1. Intfroduction

Bajool — Port Alma Road (BPAR) is located 36 kilometres south of Rockhampton, linking the Bruce Highway
at the eastern extent (Chainage 0.0km) to the Port Aima facility af the western extent (Chainage 26.5km).
The road forms part of the Queensland Key Freight Routes, connecting the Port to developrnenis in the
Bowen and Galilee Basins and servicing adjacent solar salt farms. The road is a HAZMAT Ciass 1 expiosive
freight and ammonium nitrate route, with the Port the highest volume licensed explosives port in Australia.
Local businesses that utilise this road link have raised concerns / issues with respect of the existing road and
its safety. Therefore, the road is required an upgrade that includes widening the pavement area and
relocating existing power poles fo underground services.

Stantec was engaged by the Department of Transport and Main Roads (DTMR) ini July 2018 to undertake a
detailed design (design development) for the Bajool — Port Aima Road Upgrade. As a part of the detailed
design, geotechnical assessment has been undertaken. The assessment includes a review the available
site investigation data; identifying potential geotechnical hazards; and prcoviding geotechnical advices for
the constfruction. The assessment is discussed in details in this report.
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2. Site Description & Regional Geology

The road embankment is constructed mostly in coastal lowland area between two creeks flowing fo
Keppel Bay: Casuarina Creek and Inkerman Creek. Topography along the road alignment is relatively flat
with very little vegetation coverage on the road sides. A typical road’s section is illustrated in Figure 2-1
below.

Figure 2-1: Road Section at Chainage 25.22km

Reference fo the Geological Survey of Queensland map, 1:250,000 series, Rockhampton Region, indicates
approximately first 5km of the road from Bruce iHigiiway is located within an area of Holocene alluvial
deposits (Geology unit Qha) that typically cemprises gravel, sand, silt and clay. Whereas, the rest of the
road is underlain by another Holocene deposit that comprises of mangrove swamps, mud flats or marine
clay (geology unit Qhm).
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Figure 2-2: Regional Geology Map (Extracted from 1:250,000 Rockhampton Geology Map)
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There is limited site investigation information available for Bajool — Port Alma Road. Four (4) site
investigation documents have been provided by DTMR for review. These investigations were primarily
undertaken for pavement design purposes. The reports are listed below:

1. Port Aima Road - Pavement and Subgrade Investigation Report (Report No. 08/08) issued in April
2008

2. Test Pif Logs and In-sifu CBR Results, as a part of Port Aima Road — Maintenance Report [Report No.
42542), issued in February 2016

3. Bagjool - Port Aima Road CH 19.7km - 25.3km Pavement Investigation Report (Report No. 7/18)
issued in July 2018

4. Acid Sulphate Soils, Bajool — Port Aima Area, issued in 2007.

These referenced documents are attached in Appendixes B, C, D and E.
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Site investigations, along Bajool — Port Aima Road, have been undertaken on three separate occasions; i.e.
in 2008, 2016 and 2018. The total number of boreholes and their associated chainage ranges are listed
below:

- Ten (10) investigation holes and one (1) trench between Chainage 0.0km - 19.8km were:
excavated in 2008.

- Five (5) investigations holes between Chainage 19.8km — 25.3km were completed in Juiy 2018 as a
part of the site investigation for the road upgrade’s detailed design.

- Nine (9) investigation holes between Chainage 25.3km — 26.5km were coniducted in 2016 for
pavement maintenance purpose.

All of the site investigation work carried out to date has been managed by DTiMR adopfing a consistent
approach and standards. The investigation holes were generally excavated using conventional excavator
with the average excavation depth of 0.5m. At each hole, one Dynamic Cone Penetrometer (DCP) test
was conducted up to 1.4m depth to estimate the CBR of the subgrade materiais. Most of the investigation
holes are located along the edge of seal or shoulder of the road to minimise disturbance to traffic.

Its noted that the gazetted chainage runs in an eastern direction starting from the intersection with the
Bruce Highway in the west through to Port Aima. Therefore, the edistbound lane to Port Aima has been
identfified as the Left Hand Side (LHS) and the westbound lane as the Righi Hand Side (RHS).

A summary table of the investigation holes, and sub-surface conditions is provided as Table 4-1. The hole
testing locations are presented within the drawing set attacnied as Appendix A of this report.
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Soil Layer Thickness (m)

Inve\s(’rie%crl’rion Ch(okirr;]c)xge Tr;'r?clzeh/lD De(r;;’r)h ] Base Subbase (Fgﬂggrc?ric:)is) Subgrade Material S(L:JE)Zr(Z’()\gi Location 8

2008 4.73 1 0.80 0.25 0.23 0.285 CH (organic) 11-60 1.1m RHS of CL

2008 6.82 2 1.00 0.24 0 0.711 CH (organic) 4-5 1.1m RHS of CL

2008 7.53 3 1.20 0.32 0.13 0.7 CH (in-organic) 1.5-7.5 1.1m RHS of CL

2008 10.37 Trench 0.70 0.1-0.2 0.1-0.25 0.7 CH (in-organic) 5-11 1.1m RHS of CL

2008 11.16 4 1.10 0.36 0.71 CH {in-organic) 2.5-15 1.1m RHS of CL

2008 16.98 5 0.60 0.15 0.1 033 GM-GC 24 - 60 1.1m RHS of CL

2008 17.27 6 0.90 0.24 0.7 GM-GC 8-38 1.1m RHS of CL

2008 17.80 7 1.10 0.39 -0.7 GM-GC 24 - 60 1.1m RHS of CL

2008 18.20 8 1.40 0.34 0.52 0.7 GM-GC 10-22 1.1m RHS of CL

2008 18.9 9 1.20 0.42 0.74 CL (in-organic) 2.5-10 1.1m RHS of CL

2008 19.7 10 1.00 72; 0.1 0.7 GC 9.5-60 1.1m RHS of CL

2018 20.01 1 174 0.25 0.25 0.64 GP-GM 3-29 1.6m-2.6m RHS of CL
2018 20.01 sh |1' 0.85 0.2 0.2 0.45 GP-GM 11-46 2.6m - 5.1m RHS of CL

[shoulder)
2018 27.61 2 1.21 0.2 0.2 0.81 GM, ML 5-40 2.6m - 3.6m RHS of CL
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Soil Layer Thickness (m)

Inve\s(’ré%crn‘rion Ch(okirr:)]ge TrZr?clteh/lD De(r%‘r)h ] Base Subbase (thigg%ens) Subgrade Material S(fJE:aRgr(Z’()jeoz Location 8
2018 21.61 (shoglder) 1.28 0.13 0.18 0.97 GM, ML 2-5 3.6 - 4.9m RHS of CL
2018 23:32 3 1.29 0.25 0.3 0.74 GM, ML 4.5 -36 2.0m - 3.6m RHS of CL
2018 23.32 (shojlder) 1.22 0.15 0.2 0.77 GM, ML 1.5-6.5 3.6m - 5.2m RHS of CL
2018 24.38 4 0.98 0.2 0.18 0.60 GM, ML 7.5-60 2.2m - 3.8m RHS of CL
2018 24.38 (shojlder) 1.09 0.1 0.24 0.65 GM, ML 2-4 3.8m - 5.6m RHS of CL
2018 25.22 5 1.28 0.2 0.19 0.8y GM, ML 7 - 60 2.2m - 4.0m RHS of CL
2018 25.22 (shoflder) 1.00 0.15 0.15 0.60 GM, ML 1.5-6.5 4.0m - 5.4m RHS of CL
2016 25.32 8 1.25 0.34 0.2 0.71 CL-Cl 15-27 RHS
2016 25.32 9 1.24 0.5 - 0.74 CH (Marine Clay) 1.5-3.0 3.0m from RHS Seal Edge
2016 25.65 6 1238 0.26 0.23 0.84 CI-CH 12-42 RHS
2016 25.65 7 l 05 0.4 - 0.65 CH (Marine Clay) 1.0-25 2.5m from RHS Seal Edge
2016 25.99 4A 0.70 0.27 0.22 0.21 CI-CH 12-36 RHS
2016 2595 5 1.15 0.23 0.37 0.55 CH (Marine Clay) 3.5-14 2.0m from RHS Seal Edge
2016 286.24 3 1.29 0.56 - 0.73 GM-GC 4 - 60 4m from RHS Seal Edge
2016 26.46 2 1.20 0.58 - 0.62 GP 9-27 4m from RHS Seal Edge
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Soil Layer Thickness (m)

Investigation | Chainage Hole / Depth! Subgrade . CBR (%) of ) .
Year (km) Trench ID (m) Eois SZieels (Foundations) Siicre fefgie et i Subgrade 2 LKL
2016 26.48 1 .23 0.5 - 0.73 GM-GC RHS

15-40

1. Investigation Depth taken into account DCP testing depth

2. CBR were estimated from DCP tests

3. Indicate the offset distance from the road’s Centre Line (CL)

Paace 7
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Disturbed or bulk samples obtained from the investigation holes were fransported to laboratories for
testing. For base and subbase materials, tests for grading and moisture content were conducted. Fine
contents of the samples were separated and fested for Atterberg’s limits and linear shrinkage. California
Bearing Ratio (CBR) fests were also performed on remoulded samples that were compacted to 100% of
standard maximum dry density (SMDD).

For subgrade materials, besides DCP tests and moisture content tests being undertaken on site, disturbed
samples of subgrade materials were also tested for grading, Atterberg’s limits and linear shrinkage. CBR
fests were also undertaken on subgrade samples that were compacted to 97% of SMDD.

As the site investigation work was targeted around pavement design, no shear or deformation tests have
been undertaken to determine the shear strength and modulus of the foundation material. Therefore, the
geotechnical parameters are unable to derive directly from the insitu soil mafenda!. Given the upgrade
scopes of work are mainly related to pavement extension and shallow excavation for underground service
installation, geotechnical parameters can be derived from published literature cr experience working with
similar materials.

In summary, the investigations undertaken to date appear to be adequate for the geotechnical analysis of
the proposed upgrade works. A summary of the test results is proviaged within Table 5-1.

8
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Percentage (%) in Weight

";‘ée;: Chﬁ(i;f)’ge Tr:r?c';/lD Soll Type Mfyfsgo' MCc@ | we | Prw | s S"("%D)D o(g\/c | iR (% | Gravel | sand Cc'::']n’an T
2008 473 ] GM Base 8.1 35.2 6.6 42 2.00 10.6 46 50 411 8.9
2008 6.82 2 GM Base 6.3 30.4 6.2 4 1.997 10.4 36 48 34 18
2008 6.82 2 CH subgrade | 26.6 526 318 17 1548 | 223 2 3 7 90
2008 7.53 3 GC Base 48 252 8.4 5.2 2.162 8 21 3 39 18
2008 7.53 3 sC sub-base ] 282 8.2 4 2.152 8 80 30 57 13
2008 7.53 3 CH subgrade | 35.4 79.6 54.8 18.4 1495 | 238 | | | 98
2008 10.37 Trench sC Base 5 23.6 7.6 5 2132 8 60 39 39 22
2008 10.37 Trench cl subgrade | 1.3 448 24.6 12.8 1492 | 254 3.5 9 5 86
2008 1.16 4 GC BahS 49 272 9.4 5.2 2.168 7.8 34 51 28 21
2008 1.16 4 CH subgtads’ | 285 51.8 28.2 15.4 153 | 232 2 3 4 93
2008 17.27 6 oe Base 7.3 248 8 48 2.103 8.5 44 53 30 17
2008 17.27 6 GMiSC | subgrade | 7.5 30.8 8.4 42 1.907 1.4 10.5 37 23 40
2008 17.80 7 GM | subgrade | 49 322 8.8 3.2 1.973 10.5 28 50 19 3]
2008 18.20 8 e Base 6.5 26.4 8 58 2,094 9.5 30 45 40 15
2008 18.20 8 GM-GC | subgrade | 158 3.6 8.6 4.4 1.943 10.5 17 2 15 43
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Percentage (%) in Weight

oSt Ch(cﬂ;c)’ge oole /| soilType M?y*gg“' MCc@) | e | P | s S"(’;SD O(f;f)c CBR (% | Gravel | sana | e
2008 18.9 9 GC Base 6.2 252 8.8 5.6 2.161 7 92 46 34 20
2008 18.9 9 cL subgrade | 107 32.4 7 2.6 1814 | 157 H 32 13 55
2008 19.7 10 GC Base 7.6 28.5 8.2 5.4 2,093 9.4 44 53 32 15
2008 19.7 10 cc | subgrade | 163 316 9.2 38 1.91 1.2 17 44 19 37
2018 2001 | GP Base i 322 3.4 30 1.98 10.9 56 55 35.6 9.4
2018 2001 | GP subbase : 24.6 5.0 32 2.10 7.8 70 60 28 12
2018 2001 | ML | subgrade | 205 34.4 68 38 1.89 14.7 9.0 31 20 49
2018 2001 (Shodl o | ©° Base i 26 4 54 3.4 2.12 7.8 40 40 39 21
2018 2001 (shoJ] do | oM subbase \ 288 7.8 42 2.02 10.9 15 44 27 29
2018 2001 (shodl - ML subgrade | 169 348 8.8 44 1.86 13.9 8.0 35 8 47
2018 21.61 2 P Base i 35 5.0 3.4 1.91 R 20 40 32 28
2018 2161 2 cm | subgrade | 358 328 7.4 28 1.90 13.0 15 36 22 2
2018 2332 2 oM | subgrade | 149 328 6.2 3.4 1.85 141 9.0 40 22 38
2018 2438 4 oM | subgrade | 105 33.6 6 2.2 1.95 12.4 23 40 24 36
2018 2522 5 ML | subgrade | 137 36.6 6.2 3.0 1.91 13.0 1 35 17 48
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As mentioned in the previous section, the site investigations undertaken to date were primarily for
pavement design purposes. Therefore, the tests have generally been limited to a depth of 1.4m below the
existing finish surface levels. Ground conditions encountered in the investigation holes comprised of base
and subbase materials on the top 0.4m — 0.6m. The base materials include silty sandy gravels that are
poorly graded, light to dark brown with some low plasticity silts. The subbase materials gerneraily slightly

finer in particle sizes and comprise of gravelly sand or sandy gravel.

Underneath the subbase materials, various subgrade or foundation soils were encouintered aiong the road
alignment and they are discussed below.

- Sections between Chainage 4.7km — 6.9km: high plasticity clayey soils witri organic contents were
encountered.

- Sections between Chainage 7.5km — 11.1km: subgrade materials are inorganic high plasticity
clayey soils.

- Sections between Chainage 16.9km — 25.2km and Chainage 26.2km — 26.5km: Silty Sand or Sandy
Silt with some gravels that are generally brown / black and moist were encountered below the
base / subbase materials. They are likely embankment fill.

- Sections between Chainage 25.3km — 26.0km: Low fo hign plasticity clay or marine clay were
encountered.

According to the regional geology setting, it is likely that the subgrade / foundation materials underneath
the road embankment are Holocene Alluvial deposit that are typicelly weak, highly compressible with low
insifu CBR (1% — 5%).

The investigation logs indicate the materials encountered within the investigation depth are moist.
Between Chainage 25.32km - 25.95km, the subgrade naterials are marine clays that were wet af the tfime
of investigation. This indicates the saturated level is very closz to the existing finished road surface in these
locations. It should be noted that groundwater depihs and ground moisture conditions are affected by
climatic conditions and soil permeability, thus may vary with time.

Page 11
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Acid sulfate soils (ASS) are soils and sediments containing iron sulphides that, when disturbed and exposed
fo oxygen, generate sulfuric acid and toxic quantities of aluminium and other heavy metals. The sulfuric
acid and heavy metals are produced in forms that can be readily released into the environment, with
potential adverse effects on the natural and built environment and human health.

In 2007, Queensland government carried out a detailed investigation in ASS for Bajool — Pcri Alima Area. As
aresult, a detailed 1:50,000 scale Acid Sulfate Hazard Maps of the areaq, in Appendix E, was preduced.
According to the ASS investigation, Bajool — Port Aima road from approximate Chainage 10k is in the
area where the potfential ASS is between 0.5m and 3m below the existing ground.

The acid generation potential was classified from moderate fo high with sulphides conceniration of more
than 0.35%. The high sulphides concentration are mostly occur in shallow depth ana dssociated with
clayey sediment. Therefore, it is likely that the tfrench excavation for underground power cable installation
disturbs high concentration ASS beneath. Its recommended appropriate environmental ASS management
plan will be required to minimise the risk of acidic liquid being generated and leakad into the environment.

Page 12
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8.1 ASS Management & Treatment

Several ASS management methods are proposed in Queensland Acid Sulphate Soil Technical Manual
(Dear et. al. 2002) such as:

- Minimisation of disturbance by carefully planning and design for the excavation.
- Neutralised ASS by mixing with suitable agents such as lime, gypsum.

- Hydraulic separation.

- Strategic Reburial of ASS below the permanent groundwater table.

As the ASS is expected in the shallow depth, it is likely that excavation into ASS cannot be avoided.
Therefore, it is recommended the excavated ASS should be treated with nectralising agents within on-site
freatment pad. This is a popular treatment adopted in Queensland regional and has been proved to be
an effective method in several projects. The amount of neutralised agent is dependent on sulphite
concentration which may vary depending on specific locations. Hence, it is recommended that a
representative site engineer manages the ASS issues.

The excavated ASS materials affer freatment can be reused if they are satisfied the specifications of back
fill / engineering fill or be disposed in an appropriate landfill. To minimise the soil exposure, it is
recommended the excavation is backfilled as soon as possible. The excavation face and floor in ASS must
be freated with neutralising agenfts if they are exposed to the air overnight for coarse grained ASS or up to
five (5) days for fine grained ASS.

8.2 Excavatability

It is understood that majority of the excavation will be reiated to the installation of underground power
cables and most of the french will be limited to a 2m depth. Based on the project sub-surface conditions, it
is expected that the excavation of materials could be unaertaken by conventional excavation plant, such
as backhoes and 20 to 30 tonne hydraulic excaveiters. Rock breakers may be occasionally required for
removal of localised rocks, if encountered.

8.3 Batter slopes

The stability of temporary batter slopes and excavations may be variable, due to the potential variation in
soil types and saturated or ground water ievei. Geotechnical assessment indicates slope angle for
temporary excavation should not be steeper than:

e 5SV:IH for excavation up to i.0m depth
e 1V:1.5H for excavations up to 2m depth

Oftherwise, french support (i.e. tiench boxes) should be utilised. For permanent batter slopes of up to 2m
depth, a slope angle of 1V.2H is recommended with a friction angle of 24 degrees and cohesion of 2 kPa
being assumed for the alluvici ceposit. Long tferm slopes in engineered filling, or alluvial soils may require
surface protection to recduce the risk of erosion potential.

It should be noted that the proposed slope batter was based on the dry soil conditions. If conditions vary
from the above assumption, for examples excavation in high saturated level area or deep excavation
(more than 3m), individual geotechnical design package should be undertaken.

8.4 Re-vused of Excavated Materials

Soils from shallow french excavation are likely to be variable in composition and organic content.
Excluding the tase, subbase and embankment fill that can be reused as engineering fill, clayey materials
with organic content as encountered between Chainage 4.7km - 6.9km may not be suitable for use as
engineering fill.

If considered for re-use, in-organic clay may require moisture condifioning, either drying out or wetting up
to be within acceptable limits, as confirmed from compaction testing. Naturally occurring granular soils are
likely to be suitable for re-use as engineered fill without freatment. Use of silt rich material should be
avoided.

Page 13
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Topsoils obtained from the excavation can be kept and reused for landscaping purpose. It should be
noted that the road is located in the area in which soils is classified as very high potential of acid
generation, the subgrade materials won from excavation should be have pH tested before being reused.
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Pavement and Subgrade Investigation: Port Alma Road (54/41F/507)
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Pavement and Subgrade Investigation: Port Alma Road (54/41F/507)

1. Introduction

A Pavement Investigation was conducted by the Rockhampton Materials Services Unit on
Port Alma Road, following a request by Senior Engineer R. Hicks of Manager (PD & D)
Rockhampton. A copy of the request is included in Appendix 1. The investigation involved
sampling and testing of the pavement and subgrade materials on the 6" and 7™ March
2008.

2. Location

The Investigation consisted of ten potholes and a single trench conducied along a section
of the Port Alma Road, Ch 0.0 — 19.8km. All distance measuremeris are through distances
based on the Main Roads reference point system and are shown in kilometres unless
otherwise stated. The sampling locations were nominated by the client.

All offset measurements are in metres and are referenced to the existing Centre Line (CL)
unless otherwise stated. All depth measurements were taken from the surface level at each
of the locations unless otherwise stated. The one general exception to this is for the DCP
depths shown in Appendix 4 that are shown as below the subgrade level.

The lanes tested may be identified in abbreviated form in this report or its attachments.
The inbound Port Alma lane may be identified a3 inbound, eastbound, or LHS and the
outbound Port Alma Lane may be identified as cutbound, westbound, or RHS.

For the purpose of this report the term subgrade includes all material below the pavement
layers in the roadway and shoulder.

3. Sampling

Technologist M. J. Wilson and Scil Tester D. Roberts from the Rockhampton Laboratory
performed the sampling on the 6™ and 7"March 2008. Disturbed samples of the pavement
material and subgrade were taken from each location using a mini-excavator. The
sampling method used is shown on the test reports. Photographs of the sites, potholes and
trenches are shown in Appendix 7.

The sample descripticis, depths, laboratory sample numbers and test descriptions are
shown in the sampling log in Appendix 3.

The sample descriptions are based on the system used in AS 1726-1993 "Geotechnical
Site Investigations", Appendix A.

Where the classification group symbol is shown in brackets the classification is based on

fieid observation. Where the classification symbol is shown without brackets the
(lassification is based on observations and confirmed by laboratory testing.

#
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Pavement and Subgrade Investigation: Port Alma Road (54/41F/507)

4. Pavement Sampling and Testing

Disturbed samples of the base and subbase materials where present were taken from the
pavement at each of the nominated locations. Representative samples of each variaticn in
material were tested for grading, liquid limit, plastic limit, linear shrinkage, moisture
content and single point CBR (100% STD). The test results are summarised in Appendix 2,
copies of the test reports are included in Appendix 5. A summary of typical properiies is
presented below in tables 6-1 and 6.2.

5. Subgrade Sampling and Testing

Disturbed samples of the subgrade material were taken from each location and tested for
grading, liquid limit, plastic limit, linear shrinkage and single point CBR {97% STD). A
single in situ CBR test (DCP) and moisture content was performed at each location. The
test results are summarised in Appendix 2, copies of the in situ CBR reports are included in
Appendix 4, and copies of the laboratory test reports are included in Appendix 6. A
summary of typical properties is presented below in table 6-3.

6. Summary of Material Properties

6.1 Pavement Material (Base): The base materials encountered at sections 1-6 were tested
(Grading, Atterberg Limits and Single point CBR [100% STD]) and identified as
predominantly Clayey Sandy Gravel. Results of the tests are summarised in Table 6-1
below.

The Insitu materials were mostly moist.

Table 6-1 Typical Properties — Pavement Material (Base)
Location Material Description Linear Plasticity CBR Range
Shrinkage Index Range | (Average)
- : Range (Average)
Section Site
No.(s) (Average)
I I 27 40-42 62-6.6 36— 46
Silty
> 1 _—iy Sandy Gravel (4.1) (6.4) (41
2 2
> o 48-538 8.0-9.4 21-92
151 i i g__; Clayey Sandy Gravel (5.4) (8.3) (40)
6 | i&2 |
3 i 5 Clayey Sandy Gravel / 4.0-5.0 7.6—-8.2 60— 80
U Gravelly Sand (4.5) (7.9) (70)

#
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Pavement and Subgrade Investigation: Port Alma Road (54/41F/507)

6.2 Pavement Material (Subbase): The subbase materia
were tested (Grading, Atterberg Limits and Single point

Is encountered at sections 2-4
CBR [100% STD]) and identified

as Clayey Gravelly Sand. Results of the tests are summarised in Table 6-2 below.

The Insitu materials were mostly moist.

Table 6-2 Typical Properties — Pavement Material (Subbase) N\
Location Material Description Linear Plasticity CBR Range
Shrinkage Index Range (Average)
\
Section | Site ( Aliaerlgee) (Avershd
No.(s) &
- s 4.0-4.8 8.0--8.2 40— 80
z; ; Clayey Gravelly Sand (4.4) (8.1 (62)

6.3 Subgrade Material: The subgrade materials fro
Atterberg Limits, and Single point CBR [97% STD}
Organic Clay or Sandy Clayey Gravel. Results of th

below.

The Insitu materials were moist.

m sections 1-6 were tested (Grading,
yand identified as predominantly
¢ tests are summarised in Table 6-3

Table 6-3 Typical Properties — Subgrade Material
Location Material Description 1 Linear Plasticity CBR Range
Shrinkage Index Range | (Average)
- : Range (Average)
Section Site
Nofs) (Average)
1 1 h
DN 12.8-18.4 24.6 —56.8 1.0 -3.5
§ ) ‘i‘ : Organic Clay (16.1) (34.6) (2.0)
2 1 826 : Sandy Clayey Gravel Al —ddt 74192 M~
= . i (3.8) (8.3) (13)
5 1 ~Sandy Silty Gravel 32 8.8 28

’
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Pavement and Subgrade Investigation: Port Alma Road (54/41F/507)

In addition to the standard 4 day soaked CBR that was conducted on the subgrade material
retrieved from Pothole 2 Section 2, a further 10 day soaked CBR was also undertaken, the
results for which are summarised below in Table 6-4.

Table 6-4 4 and 10 Day Soaked CBR Comparison
4 Day Soak 10 Day Soak ‘
o
CBR Value 1.0 0.8 \
|
M.J. Wilson
Technologist

Main Roads (Rockhampton)

Page 6 of 6
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Investigation Request
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Request for Field Investigation, Sampling and Data Collection Services

Bevcr My (0FF 0D

Road: _ ZZer Zomw b / /?.r/] Job No.

NP4

L]

3 O U771 I

L

(—1 [

]

-

Location: 7 xone e é /éfexpz/: ',éé!ﬁﬁbxff‘ /?z,’ QWSZP'E) -

Proposed Works: _ Zvms £ Camiterr Ll 7 Ao W 2y ’;5'3.99)

i. Scope of Services Requested

With regard to the above project, it is requested that the following services,

“Standard Brief for Field Investigation, Sampling and Data Collection”, be
reported :-
No. 1¢ayFrenehing-or (b) Potholing
No. 2 Field Notes / Insitu Testing — (a), (b), (c)
No.3 Road Pavement Sampling,
No. 5 Subgrade Sampling ; ‘
- No—F—Pre-Testine Constltat;

No. 8 Reports

2.  Sampling Locations
The locations for trenching, field investigation and sam

seal edge as per the following table using a local 0.0 km reference.

25 detailed in the
carricd out and

pling have been marked on the bitumen

Road Marking Required | “New Shonlder
~ Trench Point” offsets
g —m—— m— . Laocation _.from.(:,‘t_zng:g.l_jne.
—No.-|—--Location—— | Distance |~ Comitients |~ | Left | Right
ALodyriorss 76 By SErzdermos s
@RS~ Sr77E
{
—
]
}.,—-
Trenches @ approx | $ each=$ (Est. Total)

Should you require any further information, please don’t hesitate to contact me.

Test Report — Date Required By :-

Signe@ NR

 Date _ £ /508
/

A4

Position . &£& - =70,
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DEPARTMENT OF MAIN ROADS — CENTRAL DISTRICT

Standard Brief
for

Field Investigation, Sampling and Data Collection Services

1 Field Excavations

a hes

(i) locations — chainag ¢ “Field Investigation and Sampting Request”.
(ii) extent— from approx. the inner whee ugh the shouvlder to dayhght or “new

shoulder point”
(iif) depth— top 300 mm of the subgrade.

(b) Potholes

,@g Q’fk”ﬂﬂf/ﬂff) Oftf"”’/ffi

(i) locations - chainagesasné Dield cation-ard-Samaline »

(ii) Positions — mﬁmwmh@u&dmmm
2 Field Notes / Insitu Testing.

(a) Local Influences Description

(i) formation (good, below surrounding ground levels, in cutting, high fill etc.)

%Hm&m&pm@mm%mmmmng.m.}
-@i}ﬂ@aﬂ-&g-aapfaomdth{seal-edg to-ceuterlin

1

J

(71

. andpothale-frequency=high-lownone) - ‘ R
(111) tabledrain condition ( well ;naintained, filled up, none etc., and include approx. depth
and offset from existing seal edge).

(b) Road Pavement and Shoulder Paversent Ceonfigurations
(i) pavement conﬁgnratum sketches at each trench locatlon Gpﬁkeu-lﬂfl-y-the-fe&el

espeetally-rolovant-wh d
(if)y photographs at each trench sue

(¢) Subgrade
4, Zoe,sf??’t)x/ 77‘/22:'”«/,?/ @Aﬁ- Sirz

(i) D.C.P's-oneea d , o
—paiat” {10 500- 1000111111 below subgrade level or refusal)

Go—- %ar—‘l&ﬂ%ﬁéﬂg&h&@st@ﬁth@@&bgﬂdﬂ&&%p%&d%&%gﬁeﬁﬁﬂ%ﬁga&e&s—ef
]3\ g-ord d <

() 1w ake partlcular note of any perched water tables

{(v—tteld-assessment-of rippability-of any rock encountered.
»&+—ﬁe¥d—aseessmea&md4eshng+ﬁas;d-sulpha{eseﬁsﬁesuspeeted
Gﬁﬂ—ﬁeld-assessmeﬁt-&aéées%ﬁseée-se&s-&fe-suspeeted-
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— -3 Road Pavement Sampling-— obtain sufficient sample materials to carry out the following -
_ﬁ laboratory testing for each different pavement layer:-
— (sample only top 200mm of each pavement).
- AN wdditional.te -: gg'a“l CiCVanl as5-3 A "'?!! qi%’it—ix_l&q-
- — obtain sufficient sample materials to carry out the foliowing
- oratory testing for each different pavement layer:-
— (i) CBR (soake le point, @ OMC and 100% std. compaction}.
(ii) grading.
e (iii) Atterberg limits.
- (iv) degradation factor
(v) suite of tests to determine cement content necessary to a ¢ 1 MPa -UCS
o (sample only top 200mm of each pavement
¥y (vi) any additional testing considered relevant as a result of the field investigation
= 5 Subgrade Samplin
-~ (1)  CBR (soaked, single point, @ OMC and 97% std. compaction).
= 5 : : o5 CHe35)
-. (iii)  Atterberg limits. o, THE,  KOCarion:  “Termvensnied @Ry —<rris
= (iv) insitu MC underthé-existing E-W-R-+ad O-W-L_ the- int”
WP 1 (if the subgrade ] { ducine Geld Serbionscat et
L vy —neidsalphatesoiltests (i mspected during field workd).
¥ 6 Deflection kelman Bezr)
™ Benkelman Beam deflection data should be obfaitred-for-the LW.P. and O.W.P. of both lanes at
50m intervals. These 50m intervals stiouls be staggered between the L.H.S. and R-E-S-—lane
- | 7 SamipleFesting |
' —
— Following sampling and any relevant field investigati ults, testing requirements will be
— finalized in consultation with laboratory staff “—'—ﬁ\
- Ny s = A
8 Reports 5;>vxfﬂ%/ + T e «ffguu-r! /%"/5 /
: Design Information
. Two (2) copies of the Testing Report are to be supplied to the District Office, one (1) to central
records and one (1) to the pavement designer.
———-~____ Environmental Information
» @) If acid sulphate or sodi ¢ not encountered, a brief e-mail to that effect is to be sent to the district
environmental unit (include sampling chai
— (ii) If acid sulphate or sodic soils are encountered, one (1) o -the%vamef;fld investigation notes and
relevant sample testing results are to be forwarded to the district environm it_for their records
o and data base.
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Summary of Results
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) - L]L.]L.J.[,J[_JL.JLJ - 1 3 e 1o
j -
Lo
4 Sk Ale PP
J
\l,\[f' Table A2-1 Summary of Testing — Base Material (o) //’j
(Y ,
Location Particle Size Distribution Atterberg Limits - {7 CBR e Insitu’
Article | Trench/ | Dist. : Thickness “TComb [ ., Lomp 0 Mlusc
No. Pothole (km) Location (mm) 75 53 | 37.5]| 19 { 9.5 |4.75|2.3610.425|0.075| LL Pl | LS |PIX425|LSX425)|75/425 lgl,DD ﬁ%‘__i::ﬂ_CJ CBB ’gond /MC
- 5
Rog/0302| Pothole I iy opg [ LImRof} oy - | - |100t98|85]{73|50]| 23 |89 35216642 152 | 97 | 039 |2.004120051106|103| 46 | Skd | - |GM
Section 1 CL RN
Ro8/o303| Pototel | 4 oo | 1ImR of ﬁgg O | @ |aooy|e9)|es|E5 0! 62) | 13) [282)|62)|@.0)| @64y | 129) |(0.41) (2.152)|(2.155)i(8.0) a8) | @0 [skay| - |50
Section 1 CL Material not tested; visually assessed as being the same as section 2 p_et}_lg_igTZ subbase, Anicle no. R08/0311.
T
R08/0306 gﬁi‘t’ﬁﬁé 622 | MMROTY an0 1 b o a00 94|77 |61 (52| 34 | 18 | 304 |62 |40 210 | 135 | 055 |1997 (1997 | 104|104 36 | skd | - |oM
R08/0310 I;z(t:lt]:)olsg 7.526 I'InC’IIIJ{Of 290 - 100 | 97 187 |175]65| 57| 32 18 | 252 {84 52| 270 167 0.37 1 2.162 | 2.166 | 8.0 7.8 21 Skd - GC
Pothole 2 LimRof| '22 |98)|(94) | o1 [82)|(68)|(56)[4n| @8) | 17) |24.8)|8.0)| @21 2220 | (133) |(0.62) |(2.103)|(2.099)| 8.5) | 8.7 | (44) | (ska)| - GO
R08/0312 Sestion 2 7.526 CL e L N
cction ] Material not tested; visually assessed 2 being the same =s section 4 pothole 2 base, Article no. R08/0328.
- |
RO8/0315| Lrench 1 fyg 399 |14-32mR - {100] 97 | 86| 72| 66|61 | 40 |22 |236176)50]| 303 | 200 | o054 2132)2134| 80| 79 | 60 | ska | - |sc
Section 3 of CL S~
RO8/0322 g:;{‘l‘;f; 11.158 "“é‘i‘"f 320 | - |100| 97 {93|71|56|49]| 20 | 21 l2o72|0als2]| 272 | 150 | 072 [2.168 | 2168 | 7.8 | 7.8 | 34 | ska | - |acC
Pothole 1 L.ImR of ¢ laooy| o1 [@o|anle3){65| @ | a5 ess|eolee)| @22 | asy |©.54) |@o|coon|©.5| 07 | 6o |k | - |Go
R08/0325 Section 4 16.983 CL 120 |
ection Material riot tested; visuzily assessed as being the same as section 5 pothole 2 base, Article no. R08/0333.
R08/0328 1;22;10013 17.270 1"’25“ 210 | 98 | 94 | 91 | 82|68 | 56 I 47| 28 | 17 | 248 80|48 222 | 133 | 062 [ 2103|2099 | 85| 87 | 44 | sd | - |aC
Pothole 1 l.ImR of (=) [(100}| (97) |(84)|(72) \t,3) (55)' (28) [ (15) |(26.4)((8.0)|(5.8)| (222) | (161) |(0.54) |(2.094)|(2.091}| (9.5) | (9.7} | (30) | (Skd) - (GC)
R08/0331 Section 5 17.803 CL 360
ection Material not tested; visually assessed as being the same as section 5 pothole 2 base, Article no. R08/0333.
R08/0333 Poth.o182 18.195 LimR.af 310 - 100 | 97 |84 (72| 63 | 55| 28 15 | 264 | 8.0 58| 222 161 0.54 | 2094 | 2091 | 9.5 9.7 30 Skd - GC
Section 5 CL I
Pothole 2 [.1mR of G lael enlesla]63)| 65! 28) | (s) |264)|6.0)6.8)] @22) | as1) | ©.54) [@09|2000)| 05| 0.7 | 30y [skay| - |©Go)
R08/0336 Section 5 18.195 CL 290 A i
ection C— Material not tested; visually assessed as being the same as section 5 pothole 2 base, Article no. R08/0333.
RO8/0337 Pothplel 18.900 LImR of 390 1001 99 |94 (76| 60 | 54 | 34 20 1252|188 |56 0 193 0.59 | 2.161 | 2.157 1 7.0 | 7.2 92 Skd - GC
Section 6 CL U iN\S
R08/0340| Fothole2 | g 500 | LImREY 50 1 yg0 | 96 | 90 |78 | 65| 56 | 47| 26 | 15 | 2858254 | 211 | 139 | 0.60 2093 |2.092| 94 | 904 | 44 [ sa | - |GC
Section 6 cL .,
Ro8/034z| Pooe2 | o o0 | LimRot| o0 [(100)| 96) | (90) {(78)](69)|(56)| (47| 26) | (1) |28.5)|8B:|(54)| @11) | (139) | (0.60) [2.093)|@.092)| 90 | 04y | 44) | sk)| - |GC)
Section 6 CL 4 Material not tested; visually assessed as being the same as section 6 pothole 2 base, Article no. R08/0340.
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Table A2-2 Summary of Testing - Subbase Material
Location Particle Size Distribution Atterberg Limits —_CBR Insitu
Article Trench/ Dist. . [Thickness Comp | _{Comp usc
No. Pothole (km) Location (mm) 75 | 63 | 37.5| 19 | 9.5 |4.75(2.36|0.425|0.075| LL | Pl | LS |PIX425]LSX425|75/425( MDD DD O.‘f’& an CBR | Cond | MC
Rog31r| Fohole2 g e | LIMR g | oL - 100|099 95|85 |70] 32 | 13 {282 (82|40 264 | 120 | 041 |2152 (2156|806 | 7.8 | 80 | skd | - |sc
Section 2 of CL. 7 Q
Trench 1 1.4-3.2m (98)} (94) | (91) |(82)|(68)|(56)((47)| (28) | (17) {(24.8)|(8.0)|(4.8)] (222) | (133) | (0.62) ((2.103)|(2.099)| 85| BN | (44) | (Skd) | - |(GC)
RO8/0317 Section 3 10.372 Rof CL
ecton 0 Material not tested; visually assessed as being the same as sectiei 4 potiinie 2 base, Article no. R08/0328.
Pothole 1 IL.ImR ¢} | () 1Q100)1 (99| (95} (85)|(70)] (32) | (13) |(28.2)|(8.2)|(4.0)| (264) | (129) |(C.41) l(’2.152) (2.156)| 8.0) [ (7.8) | (80) | (Skd) | - [(SC)
R08/0326 Section 4 16.983 FCL 100 g
telion O Material not tested; visually assessed as being the same as section 2 pothsie 2 subbase, Article no. R08/0311,
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1 U7 L3 31 U1 U7 U /Mmoo
Table A2-3 Summary of Testing = UCS Results for Base Materials
Location uUcs
Required
Article | Trench/ Dist. Location | Thickness Target Strength| Cement
No. Pothole (km) {mm) (MPa) Content
(%)
Pothole 1 1.I1mR of
R08/0303 Seation 1 4.726 CL 220 1.0 3.5 . -i
RO8/0307| Potholel | 5 a5y RHS 210 1.0 22 |
Section 2 |
R08/0366| LOtoIe2 [ 5 5p¢ RHS 290 1.0 31
Section 2 Z
See
Trench 1 1.8mR of \
RO8/0316 P 10.372 CL App;ndlx .0 3.6
RO8/0323| £21O° 1| 11,158 RHS 320 1.0 38
ection 3 NS
Ro8/0320| Fothole2 15 o RHS 0 | 1.0 42
Section 4
R08/0334| POthole2 g 195 KHS 310 1.0 35
Section 5 _
Pothole 1 -
R08/0338 Section 6 18.900 Elfh 390 1.0 34
Ro8/0341 | Pothole2 46 o4 RHS 200 1.0 3.5
Section 6 R
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Table A2-4 Summary of Testing — Subgrade Material
Location Particle Size Distribution Atterberg Limits _CER Insitu
Article | Trench/ | Dist. . |Thickness Comp | "Comp usc
No. Pothole (km) Location (mm) 75 | 83 |37.5] 19 | 9.5 |4.75{2.36{0.425]|0.075| LL Pl LS |PIX425(LSX425]75/425( MDD DD LOMC MC CBR |Cond | MC
\
Pothole 1 L.lmR O 1O | O [(00)[©09)]©08)|©07] 94 | ©0) |(52.6)|(31.8)|(17.0)| 2999) | (1603) | (0.96) [(1.54831¢1.551)\22.3)| 22.1)| (2.0) [ (Skd)| - |(CH)
RO8/0305| oo 0% | 4726 | o0 . AN
Material not tested; visually assessed as being the same as section 2 pothole 1 ‘s-ubgrade, Articic 1ro. R08/0309.
R08/0309 POth.Olel 6.822 Lim & - - - - | 100199198 97| 94 | 90 | 526 [ 31.8 | 17.0 | 2999 | 1603 | 0.95 l 1548 | 1.551 [ 223 | 22.1 | 2.0 | Skd - CH
Section 2 of CL 1
i !
Rog/0313| Pothole2 | 555 | LImR | - - -] -] -]wo|lo9| 99| o8 |79.6] 568|184 5600 | 1814 | 0.99 | 1.495 | 1.498 | 23.8 | 236 | 1.0 | sk | - | cH
Section 2 of CL A
R08/0318 Trer}chl 10.372 L4-3.2m - - - |100] 99 |97 94 (91| 89 | 8 |448 246 | 12.8 | 2189 | 112° | 0.96 | 1.492 | 1.489 | 254 | 25.7 | 3.5 | Skd - CI
Section 3 R of CL N
Rog/0324| Dothole L 4y ygf LIMR | -l - | - |100]99|98|97] 95 | 93 | 518|282 154 2676 | 1461 | 098 | 1.536 | 1539 | 232|229 | 20 | skd | - |cH
Section 3 of CL | 2 |
Pothole 1 1.ImR (100)[(99) | (94) | (84) [(73)](65)[(63)] (50) | (40) |(30.8)| (B8.4) | (4.2) | (4i8) | (209) |(0.80) |(1.907)|(1.907)[(11.4){(11.4)]|(10.5)| (Skd) | =~ (M-
RO8/0327| (X0, 16983 TN - ghiing bl
Material not tested; visually assessed as being tiie same as section 4 pothole 2 subgrade, Article no. R08/0330.
Pothole 2 L.imR l GM-
R0O8/0330 . 17.270 - 100 (99 (94 | 84 |73 [ 65163} 50 | 40 1308 | 84 | 42 | 418 209 0.80 | 1907 | 1.907 [ 114 | 11.4 | 10.5 | Skd -
Section 4 of CL GC
Pothole 1 1.ImR :
R08/0332 Seation 5 17.803 of CL - - |100| 95| 80 [ 66 |57 501 39 | 31 322 88 | 3.2 341 124 080 | 1973 | 1.982 | 10.5 | 10.0 | 28 Skd - GM
Pothole 2 <| I.ImR > GM-
R08/0335 Section 5 18.195 of CL - 100 (98 [ 94 | 86 |71 [ 62 | 551 50 | 43 | 326 8.6 | 44 | 433 221 0.85 | 1.943 | 1.938 | 10.5 | 10.8 17 Skd - GC
R08/0339| Pothole L 1 yg 59| LImR | - 100 99| 92 |83 | 76162l 62 | 55 |324 | 70 | 26 | 433 | 161 | 088 [1.814 | 1818|157 154 11 |ské | - |cL
Section 6 of CL |
Pothole 2 1.ImR o\ N\
R08/0343 Section & 19.700 of CL - 100 [ 99 | 93 | & L73 o4 | 56| 45 37 1316 92 | 3.8 417 172 082 | 1.910 | 1919 | 11.2 | 10.7 17 Skd - GC
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Table A2-5 Summary of Testing - Subgrade Materlal Moisture and CBR
Location Insitu CBR and Field MC Laboratory CBR = D900
. Dist. Thickness % of CBR Comp Comp A usc
Article No.| Trench/ Pothole (km) Location (mm) mcC OMC (Depth)’ MDD DD omMmcC Me CRBR Cond CBR
Pothole 1 50(50-60), 23(60-120),
R08/0305 Set 4.726 RHS NA 11.8 53 | 11(120-201), 27(201-218), | (1.548) | (1.551) 1(22.3)) (22.1) © (2.0) | (Skd) - (CH)
ection 1
>60(218-285)
R08/0309 Is’gg‘fol;; 6.822 RHS NA 26 | 119 |50(50-195),400195711) | 1548 | 1551 [223| 221 | 20 | S« . CH
Pothole 2 1.5(50-238), 3.5(238-429), | , . o | -
R08/0313 Seafion’ 7.526 RHS NA 354 148 | 6 5(420-554), 7.5(554-701) 1495 | 1498 |238 | 236 1.0 Skd - CH
Ticach | 6.5(50-214), 11(214-305), |
R08/0318 X 10372 | 1.8mRofCL NA 31.3 123 |7.5(305-396), 5.5(395-489),| 1.492 ! 1489 |254 | 257 3.5 Skd - cl
Section 3 <y
5.0(489-711) ,
Pothole 1 2.5(50-234), 7.0(234-275),
R08/0324 Section 3 11.158 RHS NA 28.5 123 | §1(375.574, 15(574-710) 1536 | 1539 |232| 229 2.0 Skd . CH
Pothole 1 24(50-162), >60(102-173), (GM-
R08/0327 Section 4 16.983 RHS NA 11.8 104 | 34(173-198). >60(199-330) (1.907) | (1.907) [(11.4)| (11.4) [ (10.5) | (Skd) - GC)
Pothole 2 1734(36-115), 24(115-238),
R08/0330 Soctiond 17.270 RHS NA 75 65 | 38(238-331),22(331-418), | 1.907 | 1907 | 114 | 114 | 105 | Skd - | GM-GC
19.5(418-562), 8.0(562-700)
Pothiole L 36(50-111), 42(111-244),
R08/0332 Section 5 17.803 RHS NA 4.5 47 | 60(244-267),29(267-331), | 1.973 | 1.982 | 105 | 10.0 28 Skd 8 GM
42(331-449), 24(449-700)
Pothole 2 , 22(50-237), 10.0(237-385), ]
R08/0335 Section 5 18.195 RHS ‘NA 15.8 150 16(385.700) 1943 | 1938 |105] 108 17 Skd - | GM-GC
Pothole 1 N 10.0(50-237), 6.0(237-443),
R08/0339 Section 6 18.900 RHS l #NA 10.7 68 2.5(443.736) 1.814 | 1.818 | 157 | 154 11 Skd . CL
1 9.5(50-176), 58(176-241),
Pothole 2 2 >60(241-327), 54(327- )
R08/0343 ity 19.700 RIS NA 16.3 146 | 428) 28(428-625), 15(625- 1910 | 1919 |112] 107 17 Skd GC
700)

Note11.2 1: CBR depths (mm) are 50mm below subgrade level
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Table A2-6 Summary of Testing - Base Material Moistures
Location F'L?éd Laboratory CBR
AN usc

Article No. | Trench/ Pothole '(Jk';‘i Location T":‘r""‘:")’ss MC g’n:é MDD cg'gp omMc °°?}.:" CBR | Cond

RO8/0302 gm“."‘“ 4726 RHS 220 81 | 76 | 2004 | 2009 |106| 105 | 46 | Sk | GM
ection 1 {

|

Rog/0306 |  Lotholel 6.822 RHS 210 63 | 61 | 1997 | 1997 |104] 154 | 36 Skd | GM
Section 2

Ros/0310 |  Dothole2 7.526 RHS 290 48 | 60 | 2162 zi66 | 80| 78 | 21 skd | GC
Section 2 1

: -

Rog/o315 |  Lrenchl 10372 | 18mRofcL |SeeAppendix| <o 1 ogs | o430 | 2136 | 80| 79 | 60 | Sk | SC
Section 3 8

Rogioazz |  Fotholel 11.158 RHS 320 49 | 6 |zice] 2168 | 78| 78 | 34 skd | oc
Section 3

R08/0325 ggg&'ﬁi 16.983 RHS 120 o1 | 96 |@ooy| @ 05| N | 6O | 6k | ©O)

-

Rog/o32g | Fothole2 17.270 RHS 210 15 | 86 | 2103 200 |85]| 87 | 44 skd | oc
Section 4

R08/0331 g‘e’gt'l";ﬁ; 17.803 RHS 360 ss | 61 |@oosy| ooy o5 on | 6o | ¢k | @O

Ro8/o333 |  Pothole2 18.195 RHS 319 65 | 68 | 2004 | 2001 |95 97 30 skd | oc
Section 5

Rog/0337 |  botholel 18.900 IS 390 62 | 80 | 2161 | 2157 | 70| 72 | 92 skd | GC
Section 6

Ro8/0340 | FOOIC2 ) 9700 (R 200 76 | 81 | 2003 | 2002 | 94| 94 | 44 | sk | 6cC
Section 6 |
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Sampling Log

Paade Number: 59 of 321




[ 7 1 U o O3 /1 U1 [ A R D (R A
Table A3-1 Sampling Log
Location Material description (See note below) Article Test
No's
Trench/ |Distance| Location | Thickness
Pothole (km) (mm)
30 Seal - -
220 Base: GM — Silty Sandy Gravel, light brown, medium plasticity medium-fine R08/0302 .Gradir:g, LL, P1, LS, MC, 1pt CBR and
grained gravel with traces of coarser gravels, poorly graded, dry. UCS
30 Seal - -
Section 1 4726 L.lmR of Base: (SC) — Clayey Gravelly Sand, light brown, low plasticity, poorly graded R{8/0303 |Material not tested; visually assessed as
Pothole 1 ’ CL 200 clayey sand, medium-fine grained gravel with traces of coarse gravel, moist. being the same as section 2 pothole 2
subbase, Article no. R08/0311.
Subgrade: (CH) — Organic Clay, yellow, high plasticity silty clay with traces of 1208/0305 |Material not tested; visually assessed as
sand and fine gravels, moist. being the same as section 2 pothole 1
Z subgrade, Article no. R08/0309.
30 Seal _ - -
Secti Base: (GM) — Silty Sandy Gravel, light brown, low ¢lasticity siity sandy medium | R08/0306 |Grading, LL, PI, LS, MC, 1pt CBR and
ection 2 6.822 1.ImR of 210 e Teith 46 1 Iy praded :
Pothole 1 : CL grained gravel with coarse and fine gravels, poorly gradec, .moist. UCs
Subgrade: CH — Organic Clay, grey, high plasticity silty clay with traces of sand | R08/0309 |Grading, LL, P1, LS, Ipt CBR, MC and
and fine gravels, moist. DCP
30 Seal N = -
290 Base: GC — Silty Sandy Gravel, dark tiowr, low plasticity, poorly graded sandy R08/0310 |Grading, LL, PI, LS, MC, 1pt CBR and
medium-coarse gravels with fine gravels. moist. UCS
100 Subbase: SC ~ C.layeyz Grave;ly ?and, lighf, brown, low plasticity, poorly.g;aded R08/0311 |Grading, LL, PI, LS and 1pt CBR
Soution 3 7 526 L1mR of < gl:,:ley sand, medium-tine grained gravel with traces of coarse gravel, moist. - .
Pothole 2 GL Base: {GC) — Clayey Sandy Gravel, dark brown, low plasticity, poorly graded silty | R08/0312 | Material not tested; visually assessed as
120 sandy redium gravel with fine and coarse gravels, moist. being the same as section 4 pothole 2
base, Article no. R08/0328.
Subgrade: CH — Inorganic Clay, light brown, high plasticity silty clay with traces | R08/0313 Grading, LL, PI, LS, Ipt CBR, MC and
___ yofsand and gravel, moist. DCP
30 |Segi - -
Secti " Base: GC — Clayey Sandy Gravel, dark brown, low plasticity, poorly graded silty | R08/0322 |Grading, LL, PI, LS, MC, 1pt CBR and
ection 3 1.lm R of 320 : . .
Pothole 1 11.158 cL sandy medium gravel with fine and coarse gravels, moist. UCs
Subgrade: CH — Inorganic Clay, black, high plasticity silty clay with traces of R08/0324 |Grading, LL, PI, LS, 1pt CBR, MC and
AN\ sand and fine gravels, moist. DCP
Seal = -
Base: SC — Clayey Sandy Gravel/ Gravelly Sandy, dark brown, low plasticity R08/0315 |Grading, LL, PI, LS, MC, 1pt CBR and
medium-coarse grained clayey gravel with fine gravel, poorly graded, moist. UCS
Section 3 10372 1.4-32mR See Subbase: (GC) — Clayey Sandy Gravel, dark brown, low plasticity, poorly graded | R08/0317 |Material not tested; visually assessed as
Trench 1 RS of CL Appendix 8 |silty sandy medium gravel with fine and coarse gravels, moist. being the same as section 4 pothole 2
. base, Article no. R08/0328.
Subgrade: CI — Inorganic Clay, black, medium plasticity with traces of sand and R08/0318 |Grading, LL, PI, LS, 1pt CBR, MC and
fine grained gravel, moist. DCP
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Table A3-1 Sampling Log
Location Material description (See note below) Article Test
No's
Trench! |Distance| Location | Thickness
Pothole {km) {(mm)
30 Seal = PA
Base: (GC) — Clayey Sandy Gravel, dark brown, low plasticity, medium-fine R08/0325 |Material not tested; visually assessed as
120 grained gravel with fine gravel, poorly graded, moist. being tie same as section 5 pothole 2
: P base, Article no. R08/0333.
Section 4 16.983 1.ImR of Subbase: (SC) — Clayey Gravelly Sand, light brown, low plasticity, poorly graded | R08/0326 |Materal not tested; visually assessed as
Pothole 1 ’ CL 100 clayey sand, medium-fine grained gravel with traces of coarse gravel, moist. being the same as section 2 pothole 2
subbase, Article no. R08/0311. °
Subgrade: (GM-GC) — Sandy Clayey Gravel/ Gravelly Clay, light brown, low RO%/0327 |Material not tested; visually assessed as
plasticity, poorly graded medium-coarse clayey gravel with traces of fine gravel | being the same as section 4 pothole 2
and cobbles, moist. _ subgrade, Article no. R08/0330.
30 Seal Z - :
210 Base: GC - Clayey Sam_:ly Gravel, dark brown, low plqsticity, poorly graded silty | R08/0328 |Grading, LL, PI, LS, MC, 1pt CBR and
Section 4 - LImR of sandy medium gravel with fine and coarse gravels, imoist. UCS
Pothole 2 2n cL 30 Seal AN -
Subgrade: GM-GC - Sandy Clayey Gravel/ Graveily Clay, light brown, low R08/0330 (Grading, LL, PI, LS, 1pt CBR, MC and
plasticity, poorly graded medium-coarse c'avey gravel with traces of fine gravel DCP
and cobbles, moist.
30 Seal - -
Base: (GC) — Clayey Sandy Gravel, dark brown, low plasticity, medium-fine RO8/0331 |Material not tested; visually assessed as
Section 5 17.803 1.ImR of 360 grained gravel with fine gravel, poorly graded, moist. being the same as section 5 pothole 2
Pothole 1 . CL base, Article no. R08/0333.
Subgrade: GM — Sandy Silty Gravel, light brown, low plasticity, poorly graded R08/0332 |Grading, LL, PI, LS, 1pt CBR, MC and
medium-coarss gravels with fine gravel, moist. DCP
30 Seal - - -
310 Base: GC - Clayey Sandy Gravel, dark brown, low plasticity, medium-fine grained | R08/0333 |Grading, LL, PI, LS, MC, 1pt CBR and
gravel with fine gravel, poorly graded, moist. UcCs
30 Bzal - -
Section § 18.195 | 1ImRof Base: (GC) — Clayey Sandy Gravel, dark brown, low plasticity, medium-fine R08/0336 |Material not tested; visually assessed as
Pothole 2 ’ CL 296 grained gravel with fine gravel, poorly graded, moist. being the same as section 5 pothole 2
base, Article no. R08/0333.
Subgrade: GM-GC — Sandy Clayey Gravel/ Gravelly Clay, light brown, low R08/0335 |Grading, LL, PI, LS, 1pt CBR, MC and
plasticity, poorly graded medium-coarse clayey gravel with traces of fine gravel DCP
N\ and cobbles, moist.
30 Seal - -
Sectich & i 1mRof 190 Base: Gp ~ Clayey Sapdy Gravel, rpottled red/ brown, low p]asticity, poorly R08/0337 |Grading, LL, PI, LS, MC, 1pt CBR and
Pothole 1 18,960 ' CL graded silty sandy medium gravel with fine and coarse gravels, moist. UCS
Subgrade: CL - Inorganic Gravelly Clay, mottled brown/ orange, low plasticity R08/0339 | Grading, LL, PL, LS, 1pt CBR, MC and
sandy clayey medium gravel with fine and coarse gravels, moist. DCP
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Table A3-1 Sampling Log
Location Material description (See note below) Article Test
No's
Trench/ |Distance| Location | Thickness
Pothole {km) (mm)
30 Seal - - -
200 Base: GC, Clayey Sandy Gravel, light brown, low plasticity poorly graded R08/0340 |Grading, LL, PI, LS, MC, 1pt CBR and
medium-coarse gravels with fine gravels and traces of cabbles, moist. UCS
: 50 Seal = -
JdmRof : i~ : -
Section 6 19.700 Lim Ry Base: (GC), Clayey Sandy Gravel, light brown, low piasticitv poorly graded R08/0342 |Material not tested; visually assessed as
Pothole 2 CL . . 4 ¢ 5 )
50 medium-coarse gravels with fine gravels and traces of cobbles, moist. being the same as section 6 pothole 2
_ base, Article no. R08/0340.
Subgrade: GC, Sandy Clayey Grave/, moitled red/ grey, low plasticity poorly R08/0343 |Grading, LL, PL, LS, 1pt CBR, MC and

graded medium-coarse grained pravel with fine gravel, moist.

DCP
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Table A3-2 Sampling Log - Legend ]
Method No Method description Abbreviation _l
QI102A Moisture content (oven dried) MC
Q103A Particle size distribution (wet sieving) Grading
Q103C Particle size distribution (hydrometer) Hydrometer
Q104D Liquid limit (one point) LL
Q105 Plastic limit, Plasticity index " PI
Q106 Linear Shrinkage LS
Ql110A Moisture/Density relationship MDR
(standard compaction)
Q110C Moisture/Density »¢lationship MDRC
(standard compaction) with additive
QI13A California Bearing raiio 100% std CBR
utsoaked
Q113C Califcrnia Bearing ratio at nominated 1pt CBR
levels ot dry density and moisture
content
Q114B | Insitu CBR using DCP DCP
Q115 Unconfined compressive strength UCs
QL33 A\ ) Lime demand Lime demand
AS1289.1.2.1¢16.5.1 Disturbed sampling - hand excavated -
pit or trench
A8 1289.1.2.1cl6.54 Disturbed sampling - machine -
= excavated pit or trench
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Table A3-3 USC Symbols - Legend
Group Symbol Typical Group Names ' Field identification
(Sand and gravels)
GwW Well graded gravels, gravel-sand mixtures, little or no | Wide range in grain size and substzittial amounts of all intermediate
fines sizes, not enough fines to bind coarse grains, no dry strength
GP Poorly graded gravels and gravel-sand mixtures, little | Predominately one size cr rauge of s1zes with some intermediate
or no fines, uniform gravels sizes missing, not encugh fines to biud coarse grains, no dry
' strength
GM Silty gravels, gravel-sand-silt mixtures ‘Dirty’ materials with excess of non-plastic fines, zero to medium
. dry strength
GC Clayey gravels, gravel-sand-clay mixtures ‘Diriy” materials with excess of plastic fines, medium to high dry
strength
Sw Well graded sands, gravelly sands, little or no fines | Wide range in grain size and substantial amounts of all intermediate
__ | sizes, uot enough fines to bind coarse grains, no dry strength
Sp Poorly graded sands and gravelly sands, little or no i_ Predominately one size or range of sizes with some intermediate
fines, uniform sands |  sizes missing, not enough fines to bind coarse grains, no dry
_____ strength
SM Silty sands, sand silt mixiures ‘Dirty’ materials with excess of non-plastic fines, zero to medium
" dry strength
sSC Clayey sands, sand clay nuxtures ‘Dirty’ materials with excess of plastic fines, medium to high dry
strength
ML Inorganic silts and very fine sands, rock flour, silty or -
clayey fine sauds or clayev silts with slight plasticity
CL, CI Inorganic clays, of low o medium plasticity, gravelly .
ciays, sandy clays, silty clays, lean clays
OL Creanic silts and organic silty clays of low plasticity -
MH Thorganic silts, micaccous or diatomaceous fine sandy .
or silty soils, classic silts
CH Inorganic clays of high plasticity, fat clays -
OH 7= Organic clays of medium to high plasticity, organic silts -
P Peat and other highly organic soils -
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ToT— Queenslanq Government
Department of Main Roads
on
| INSITU CBR (D.C.P.) 216 Richardson Road
B North Rockhampton
QLD 4701
Client PD & D Rockhampton
“Charge no 54/41F/507
~Sampling Method See Remarks
| Date sampled 07/03/08
—Sampled by This Laboratory
Sender's no Sectionl
Material source As Per Location
Sample location Ch. 4.726km, 1.1lm R of CL
Sample no R08/0305
[ DEIRILS OF PAVEMEMT/SUBGRADE MATERIALS CBR_YEST RESULTS [R114B-1978)
DESCRIFTION THICKNESS M. C. (%)  SamPLE Moj ThTcKNES S CBR WaLu DEPTH
SEAL 20 -——- -—--
[ GH-SILTY SHHDY GRAUEL 220 g£.1 ROZ2,0302
[q'éEA['"'"'"'"'“'“'"'"'"'"'"'"'""'"'56"'"'"'"':l:l"""'"1:lf'"'
— (SCY~CLAYEY GRAUVELLY SAHD Z00 —_—— ——
!_ SUHGRADE N
=
N S T A (ETTTTTTTRRERTTRTTE] EEEREEETERRELE SR 50 HH
- [ S DO \V/Z ) RN SRR, 1o ___]..... L3 U €0 HH
r“ &0 23
Lj ..................................... 120 HH
({CHY-ORGRHNIC CLAY LE_§ | il.8& ROE/0Z20E
j 81 i1
3
..................................... 201 HH
e [ [N SRR AR AP 17 g AR ovenllmscs 218 HH
“ 57 60
| ZE8C HH
JRemark(s) Sampling Method AS1289.31.2.1 cl.6.5.4 uged.
Moisture Content Method 0102A-1993 used.
{_J

o

[
Report no 25325

‘Software version 4.2

bt
—

[

)

Date 29/04/08
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. REPORT
on

"Client

_Charge no
~Sampling Method
Date sampled
-Sampled by
Sender's no
Material source
| Sample location

T INSITU CBR (D.C.P.)

PD & D Rockhampton

54/41F/507
See Remarks
07/03/08

This Laboratory

Section2

As Per Location

Ch. 6.822km,

1.1m R of CL

Queensland Government

Department of Main Roads

216 Richardson Road
North Rockhampton

QLD 4701

Sample no R08/0309
_

. PETAILS OF PAVEMENT/SUBGRADE MATERIALS CBR TLST RESULTS (B114B—1978)
L DESCRIPTION THICKNESS M Caf£3)  SamMpLE Mol THICKNESS CBE VaLug DEFRTH

SEAL 30 ———- -————
rf ............................................................................................

{
i {GHY-SILTY SAHDBY GRAUEL 210 g.3 ROL /G3I2E

SUHGRADRE
..................................... E0 HH
i4= E.0

=l RNAN\ESA L nieniiinis | 555 66008 sannaloe . 135 Hn

CH-ORGANIC CLAY - 26 .6 ROE-0203
| Eig %.0

(
[ ._.'.._ 2141 HH
JRemark(s) Sampling Method AS1289.1.2.1 ¢l1.6.5.4 used.
Moisture Contzent Method 0102A-1993 used.
L)
Checked by_ | NR

- M.J. Wilson
|

Report no 2232¢ Date 29/04/08 Signatory Iz
. M.J. Wilson

Softvare version 4.2
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| ‘Queensland Government
—REPORT Department of Main Roads
on
INSITU CBR (D.C.P.) 216 Richardson Road
- North Rockhampton
QLD 4701
"Client PD & D Rockhampton
“Charge no 54/41F/507
—Sampling Method See Remarks
Date sampled 07/03/08
~“Sampled by This Laboratory
Sender's no Section2
Material source As Per Location
_iSample location Ch. 7.526km, 1l.1m R of CL
Sample no R08/0313
—
DETAILS OF PAVEMENT/SUBGRADE MATERIALS CBR _TEST RESULTS (2114B-1978]1
L. DESCRIFTION THICKNESS MeC.(¥)  SampLE Mol THICKNE:S CBR YaLud DerTH
SEAL 30 -———- “——-
T GC-SILTY SANDY GRAUEL 290 4.8 ROB-0%19
oo s e e VORIIRES T SERIOR LR s
'T'éEAI .............................................. il T A7 e
J SUHGRADE -
..................................... EO HH
M
B | 188 1.8
{j .................................... . 238 HH
CH-INORGARIC CLAY =as 5.4 ROB8,0Z13 181 2.8
M
a a1 Esssssessasasisssesfe e snmmesmemenduess 429 HM
L
125 6.5
B 72 N\ I R (FRTTPIOSN PR S E5% HH
L
147 7.5
B P 254 1

iy

Moisture Content Method 0102A-1993 used.

—

- Report no 223

r-—

Software version 4.7

-

-
i

Date 29/04/08

%

L
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Queensland Government
L REPORT Department of Main Roads
on
INSITU CBR (D.C.P.) 216 Richardson Road
‘ North Rockhampton
- QLD 4701
—Client PD & D Rockhampton
“Charge no 54/41F/507
_Sampling Method See Remarks
Date sampled 07/03/08
L_Sampled by This Laboratory
Sender's no Section3
[ Material source As Per Location
 Sample location ¢Ch. 11.158km, 1.1m R of CL
Sample no R08/0324
E DETAILS OF PAVEMENT/SUBGRADE MATERIALS CBR TEST RESULTS (8114B-1978)
| DESCRIPTION THIcKNESS M.C. () SampLe Mol THXCKNE:S CBR Yarugd DerTH
SEAL 30 -——- —m———
E GC-CLAYEY SANDY GRAUEL 320 %.3 RO®/0322
£z, SURGRADE
..................................... S0 HH
1&gy z.5
..................................... 23% un
[ 1%1 7.0
CH-IHORGANILC CLAY 28 .5 rROS-,032% 8§ o) 3¥E HH
= 155 11
e b E7% HH
7 ‘ 136 15
[ _-I_v Z10_ HH
L‘iRemark(s) Sampling Method AS1289.1.2.1 ¢1.6.5.4 used.
N Moisture Content Method Q102A-1993 used.
-
Checked by NR |
B M.J. Wilson
“Report no 25328 Date 29/04/08 Signatory NR
M.J. Wilson
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[REPORT Queenslanql Government
Department of Main Roads
on
INSITU CBR (D.C.P.) 216 Richardson Road
North Rockhampton
QLD 4701
Client PD & D Rockhampton
Charge no 54/41F/507
ampling Method See Remarks
Date sampled 07/03/08
Sampled by This Laboratory
Sender's no Section3
Material source As Per Location
Sample location Ch. 10.372km, 1.8m R of CL
Sample no R08/0318
DETAILS OF PAVEMEMNT/SUBGRADE MATERIALS CBR TEST RESULTS (R114B-1978)
DESCRIPTION THICKMESS M. C. (%) SampLE Mol ThrckHESS CBR VaLu DEPTH
ZEAL (1] ———- _————
[ SC~CLAYEY SAMNDY GRAUEL i4o 5.0 RO8,03 15
E:‘ (GC)~CLAYEY S5ANDY GRAUEL =20 - ———-
[ SUHGRADE ~
..................................... EO0 HH
[ 1e4 5.5
..................................... 214 HH
a1 11
..................................... 205 HH
CI-INORGANIC CLAY --- 31,2 ROS,0318 I 7.5
..................................... 386 nH
[ az 5.5
..................................... 489 HH
[. 222 .0
[‘ . R T et Zi1i H
Remark(s) Sampling Method AS1289.1.2.1 ¢l.6.5.4 used,.
[; Moisture Coutent Method Q102A-1993 used.
Checked by o=
[; M.J. Wilson
jeport no 2329 Date 29/04/08 Signatory __| NR |
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| REPORT Department of Main Roads
on
—TINSITU CBR (D.C.P.) 216 Richardson Road
: North Rockhampton
QLD 4701
—Client PD & D Rockhampton
~Charge no 54/41F/507
- Sampling Method See Remarks
Date sampled 07/03/08
L_Sampled by This Laboratory
Sender's no Section4
[Material source As Per Location
| Sample location Ch. 16.983km, 1.1m R of CL
Sample no R08/0327
B DETAILS OF PAVEMENTA/SUBGRADE MATERIALS CBR TEST RESULTS (Q114B-1978)
DESCRIPTION THICKMNESS M. C.0H)  SempLE Mod THXCKNESS CBR YaiLud DepTH
SEAL 20 A ————
] (GCI-CLAYEY SAHDY GRAUEL 120 5.1 ROS,0RLE
(EC)HY-CLRYEY GRAUELLY SAND 100 - -
[—!
| SUHGRADE ~
0 N RN RS (CYPRPREEPPRETPEPRN] EYPPPPETPRPRRE S EQ HH
L 52 24
.................................... 102 HH
71 >&0
(GH~GC) -SANDY CLAYEWY GRRBRUEL o 11.8 ROSA032Z7 J.....vveenneccevoectonecanaeanid.s 172 HH
B IS DR DOR SOV 135 nn
L
r1 121 >E0
. =l 230 HH
‘Remark (s) Sampling Method AS1289.1.2.1 ¢l.6.5.4 used.
B Moisture Contant Method Q102A-1993 used.
|
Checked by._ | NR
B M.J. Wilson
"‘Report no 25330 Date 29/04/08 Signatory NR
M.J. Wilson



| REPORT
on

—Client

“Charge no
_Sampling Method
Date sampled
_3ampled by
Sender's no
Material source
| Sample location

INSITU CBR (D.C.P.)

PD & D Rockhampton

54/41F/507
See Remarks
07/03/08
This Laboratory
Section4

As Per Location
Ch. 17.270km,

Queensland Government

Department of Main Roads

216 Richardson Road
North Rockhampton

QLD 4701

1.1m R of CL

Sample no R08/0330
¥ DETALLS OF PAVEMENT/SUBGRADE MATERIALS CBR _TEST RESULTS (R114B-1978)
¥ DESCRIPTION THICKNESS M. C.(¥] SampLe Mo} THYCKNESS CBR YaLu DEPTH

SEAL 30 ——-- -—

GC-CLAYEY SANDY GRAUEL 210 7.2 ROB,0328
_ e e S (O ——
T SUHGRADE

..................................... 50 HH
-t NOUURIUR I SO S 115 HH
- 1232 z4
..................................... 23% HH

i 33 =8
& PR (A \ U S| SPRITR T PP e, R 331 HH

GH-GC-SANDY CLAYEY GRAUEL --- 7.5 ROE/0330

g7 22
o e T I SRS FOUPpPPPPN S %18 HH
o 144 5.8
T Y/ N\ (R (N (ITITIRISRLRIRIRILE) CETERUIRNES TOE E€2 HH
i
- 138 .0
— 0 N Z00 HH
~Remark (s) Sampling Method AS1289.1.2.1 cl.6.5.4 used.
B Moisture Contcent Method Q102A-1993 used.
L
Checked by__ NR |
— M.J. Wilson
JReport no 25332 Date 29/04/08 Signatory NR |
M.J. Wilson
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| REPORT
on

L i

Client

“Charge no
—Sampling Method
Date sampled
-Sampled by
Sender's no

[ Material source
| :Sample location

[ JTINSITU CBR (D.C.P.)

PD & D Rockhampton

54/41F/507

See Remarks

06/03/08

This Laboratory

Sectionb

As Per Location

Ch. 17.803km, 1.1m R of CL

Queensland Government
Department of Main Roads

216 Richardson Road
North Rockhampton
QLD 4701

Sample no R08/0332
{ DETAILS OF PAVEMENT/SUBGRADE MATERIALS CBR TEST RESULTS (R114B~1978)
| DESCRIPTION THICKNESS M. C.(¥) SamrLe Mol THIcCKNEZS CBR Varud DePTH
SERL 30 o i
| .
| (GC)-CLAYEY SANDY GRAUVEL 360 E.8 ROS/03T1
. SUHGRADE
..................................... E0 HH
_| 61 36
..................................... 111 HH
= 133 2
.................................. ve. %% HH
(1 A [ I NN 23 . ....]..... oL SR R 267 HH
- &4 239
GH-SANDY SILTY GRAUEL --- #.8 | ROBADEES [Proverrrrrerreessss]ecsmensninns g 331 nx
[~ i18 %z
1 N N e o P gy TP ¥4%3 HH
i 251 24
[ — 200 HY
| | .
Remark (s) Sampling Method AS1289.1.2.1 cl.6.5.4 used.
j Moisture Content Method 0102A-1993 used.
Checked by. NR
— M.J. Wilson
“Report no 29332 Date 29/04/08 Signatory NR
M.J.

oftware version 4.2
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| REPORT
on

—Client

—Charge no
_Sampling Method
Date sampled
|_Sampled by
Sender's no
Material source
| Sample location

—INSITU CBR (D.C.P.)

PD & D Rockhampton

54/41F/507

See Remarks

06/03/08

This Laboratory

Sectionb

As Per Location

Ch. 18.195km, 1.1m R of CL

- Queensland Government

Department of Main Roads

216 Richardson Road
North Rockhampton

QLD 4701

Sample no R08/0335
DETAILS OF PAVEMENT/SUBGRADE MATERIALS CBR TEST RESULTS (Q114B-1378)
1 DESCRIPTION THICKNESS M.C.(%) SampLE Mo] THYCKNESS CBR Yarug DeepTH
SEAL 30 ---- -
GC-CLAYEY SANDY GRAUEL 310 £.5 ROS/02R3
B TR, T SRLRERt] FECRNE e
(GC)-CLAYEY SANDY GRAUEL 230 -——-- o--=
SUHGRADE <
I | T RN (¢l R VS ————RY AP, EQ HH
187 2z
.............................. . 237 HH
[ | 148 10.
GH-GC-SAHDY CLAYEY GRAUEL --- i5.8 ROS/0335
.............................. . 385 HH
= 315 16
] |
— __L_ 200 HH
hkemark(s) Sampling Methed AS1289.1.2.1 ¢l.6.5.4 used.
E Moisture Content Method Q102A-1993 used.
B
Checked by | NR
— M.o—wrrson
“Report no 29332 Date 29/04/08 Signatory NR

[ oftware version 4.2

b i

—
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_ ,
: Queensland Government
REPORT . Department of Main Roads
on
' INSTTU CBR (D.C.P.) 216 Richardson Road
Neorth Rockhampton
L QLD 4701
Client PD & D Rockhampton
“Charge no 54/41F/507
—Sampling Method See Remarks
Date sampled 06/03/08
—Sampled by This Laboratory
_Sender's no Sectioné
Material source As Per Location
| Sample location Ch. 18.900km, 1.1m R of CL
Sample no R08/0339
DETAILS OF PAVEMEMT/SUBGRADE MATERIALS CBR TEST RESULTS (0114B-1978)
o DESCRIPTION THICKMESS M. C.(#) SampLE Mo| ThrckNESS CBR _Wewud DEPTH
SEAL 30 ———— -——-
B GC-CLAYEY SANDY GRAUEL 250 g.2 RO% /03R7
- ZUHGRADE
..................................... E0 HH
187 10.0
N IR (U I (ETTTTTEPETPEPEPETTY PEREEPETREPRTY PP 237 HH
. 2086 5.0
CL-INORGANIC GRAUVELLY CLAY -— 10 .7 ROS-0338
b b L Y43 HH
_E g 3 z.5
(
[ _J_v 226 H
| . =
Remark (s) Sampling Method AS1289.1.2.1 ¢l.6.5.4 used.
_ Moisture Content Method Q1022-1993 used.
L
Checked by__ NR
o M.J. WiIlIson
w‘Report no 25334 Date 29/04/08 Signatory NR |
- M.J. Wilson

Software version 4.2

L
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‘Material source
| Sample location

| REPORT
(o] 1]
INSITU CBR (D.C.P.)

Client PD & D Rockhampton
“Charge no 54/41F/507
~Sampling Method See Remarks

Date sampled 06/03/08

L3ampled by This Laboratory
Sender's no Sectioné

As Per Location
Ch. 19.700km,

1.1m R of CL

Queensland Government

Department of Main Roads

216 Richardson Road
North Rockhampton

QLD 4701

—

Sample no R08/0343
o
! DETAILS OF PAVEMENT/SUBGRADE MATERIALS CBR TEST RESULTS (2114B—~1978)
} DESCRIFTION THXCKMESS M. C.0{¥%) SampLE Mod THICKNES:S CBR Marud DeEPTH
SEAL 30 i ----
GC-CLAYEY SANDY GRAUVEL 200 7.6 ROS/0250
e e | oo o
“';E&ElELHéEé"éHAE&”&EAUéI'"'"'“'"'"';6 ............. s | ey STy ass
SUHGRADE
..................................... EC HH
128 8.8
.................................. eeo 176 HH
“.“.“.f? ............ ?? ......... 2%1 HH
=24 » 60
..................................... 327 HH
GC-SANDY CLAYEY GRAUEL --- 16.3 ROS/03%3
io1 sS4
..................................... 428 HH
137 28
..................................... &2ZE HH
75 15
— Z00 H

F

L

—

—

L}

—

Remark(s) Sampling Me

thod AS1289.1.2.1 ¢1.6.5.4 used.

Moisture Coritent Method Q102A-1993 used.

“Report no 25335

joftware version .2

Date 29/04/0

8

Checked by_ | NR |
M.J. Wililson
Signatory NR

M.J. Wilson
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\ %

ACCRCOITED FOR
TECHNICAL
COMPETENCE

Paade Number: 76 of 321

Accreditation Number: 2360
Accredited for compliance

with ISO/IEC 17025 -

This document is issued in
accordance with NATA’s

accreditation requirements.



=

T

1
|
L
.-
Lo
.
L.
;
<]

"

Appendix 5

Pavement Results (Including UCS Results)

Paade Number: 77 of 321



L

e,

L

Qld Dept. of Main Roads
Materials Services

Rockhampton

Rockhampton Laboratory
216 Richardson Road

North Rockhampton Qld

REPORT ON

GRADING (General)

Job Number
Submitted by

e o o

54/41F/5Q7
THIS LABORATORY

Mat Source :

AS PER LOCATION

Item number 420 Item Desc. : _Base
Lab Number| R08/0302 R08/0306 R08/0310
Senders Nunmber
Lot Nurber
Chainage| CH. 4.726km CH. 6.822km (&, 7.526km
Sample Location| 1.1m R of CL RHS ! RHS
Layer| - = -
Depth| - - i -
Sampled By| THIS LABORATORY THIS LABORATORY | THIS LABORATORY
Samp. Method| AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 ¢l 6.5.4
Date Sampled| 07/03/08 07/03/08 07/03/08
Date Tested| 14/03/08 17/03/08 17/03/08
. Percentage passing v mass 01033 )
A.S. Sieve TSI
Size RO8/0302 R0570306 R08/0310
| 75.0 mm - |
| 53.0 mm / 100 |
| 37.5m | 100 97 |
| 26.5 mm 100 99 93 |
] 19.0 mm 98 . 9 87 |
| 9.5 mm 85 77 75 |
| 4.75 mm 73 _ 61 65 |
| 2.36 mm 50 | 52 57 |
| 425 mm | 23 @\ 34 32 |
| .075 wm | 8.9 o | 18 18 |
| Tests | . Results |
|L.L.  (QLO4K/D) | 3m2 30.4 25.2 |
|P.I. (Q105) _ 6.6 6.2 8.4 |
|L.s. (Q106) 4.2 4.0 5.2 |
[M.A.L. (Q107) - - - |
|P.I.* % < 0.425mm| 152 210 270 |
|L.S.* % < 0.425mm 97 135 167 |
|Ratio 0.075/0.425! 0.39 G.55 0.57 |
Remarks : RO8/0302 - - CLIENT-MANAGER (PD&D) ROCKHAMPTON
R08/6306 - - CLIENT-MANAGER (PD&D) ROCKHAMPTON "
R0OS/0310 - - CLIENT-MBNAGER (PD&D) ROCKHAMPTON
NR —
Signatory :
. e WATTEIRELS
| Page: 1 of 2 Report No : 29232 Date : 23/04/08 CF/0790/S07 |
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Q143 Dept.

of Main Roads
Materials Services

Rockhampton Laboratory
216 Richardson Road

REPORT ON

Rockhampton North Rockhampton Qld GRADING (General)
Job Number : _54/41F/507 Mat Source AS PER LOCATION
Submitted by : _THIS LABORATQRY
Item number : _421 Item Desc. : _Subbase
Lab Nurber| R08/0311
Serders Number
Lot Nurber
Chainage| CH. 7.526km
Sample Location} RHS
Layer| -
Depth| -
Sampled By| THIS LABORATORY
Samp. Method| AS1289.1.2.1 ¢l 6.5.4
Date Sampled| 07/03/08 /7 /7
Date Tested| 17/03/08 [ [/ [/
. Percenitage mggm Oy mass QLO3A )
A.S. Sieve Lab nomber
Size RO8/0311
| 75.0 mm |
| 53.0 m I
| 37.5 mm 100 |
| 26.5 m 99 |
{ 19.0 mm 99 N\ |
| 9.5 mm 95 |
| 4.75 mm 85 . |
| 2.36 mm 70 ! |
| .425 tm 32 l |
1 .075 13 ] |
| Tests | , Results
|L.L.  (Q104p(/D) 28.2
|- E. (Q105) 8.2
|L..S. (Q106) 4.0
|M.A.L. (Q1L07) =
[P.I.* % < 0.425mm| 264
|L.S.* % < 0.425mm)} 129
|Ratio 0.075/0.425 0.41 1

‘ Remarks : R0O8/0311

- - CLIENT-MANAGER (PD&D) ROCKHAMPTON

—

NR

Signatory :

KTaniels

| Page: 1 of 2

29231

— ——— a—————— — —— ———) — — — g———

Report No : Date : 23/04/08 CF/0790/507
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in by | . - oo M~ M W
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Checked By : NR Signatory :
W.A.Daniels _ W.A.Daniels ,
| Page: 2 of 2 Report No : 29231 Date : 23/04/08 CF/0790/507 |

Paade Number: 81 of 321



L

) ]
L i

Qld Dept. of Main Roads
Materials Services

Rockhampton

Rockhampton Laboratory
216 Richardson Road

North Rockhampton Qld

REPORT ON

GRADING (General)

Job Number
Submitted by

54/41F/507

: _THIS TABORATQORY

Mat Source

AS PER LOCATION

Item number : _420 Item Desc. : _Base
Lab NMunmber| R08/0315 R08/0322 R08/0328
Senders Number
Lot Number
Chainage| CH. 10.372km CH. 11.158km e, 17.270km
Sample Location| 1.8m R of CL. OWP RHS RHS
Layer| - - -
Depth| - - -
Sampled By| THIS LABORATORY THIS LABCRATORY THIS LABORATORY
Samp. Method| AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 ¢l 6.5.4 | AS1289.1.2.1 cl 6.5.4
Date Sampled} 07/03/08 07/03/08 07/03/08
Date Tested| 13/03/08 14/03/08 %/08
. inda_by mass 1 )
A.S, Siere TLEY
ize RO8/0315 8/0: R08/0328
| 75.0 mm 98 -
| 53.0 mm | 100 // )00 | 94
| 37.5 mm 97 97 | 91
| 26.5 mm 91 96 [ 88
I 19.0 mm 86 N\, 93 82
| 9.5 mm 72 N4 71 68
| 4.75 tm 66 P 56 56
| 2.36 mm 61 AN 49 47
| 425 40 E 29 g 28
| .075 mm 22 | 21 { 17
| Tests I Results
|L.L.  (QLO04K/D) 23.6 [ 27.2 24.8
{P.I. (Q105) 7.6 | 9.4 8.0
|L.s. (Q106) 5.0 5 4.8
[M.A.L. (Q107) = - -
|[P.I.* % < 0.425mm| 303 272 222
|L.S.* % < 0.425mm 200 150 133
|Ratio 0.075/0.425 0.54 | 0.72 0.62
Remarks : RO8/0315 - - CLIENT-MANAGER (PDSD) ROCKEAMPTON
R08/G322 - - CLIENT-MANAGER (PD&D) ROCKHAMPTON
ROS/0328 - CLIENT-MANAGER (PDsD) ROCKHAMPTON
Signatory : "
ADamiels
| Page: 1 of 2 Report No : 29233 Date : 23/04/08 CF/0790/507
Accreditation Number: 2360
- ‘Accredited for compliance
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Q1ld Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory
216 Richardson Road’

North Rockhampton Qld

REPORT ON

GRADING (General)

Job Number
Submitted by

54/41F/507

Mat Source :

THIS TL.ABORATORY

AS PER _LOCATION

Item number 420 Item Desc. : _Base
Iab Nuber| R08/0333 R08/0337 RO8/0340
Senders Number
Lot Nunber
Chainage| CH. 18.195km CH. 18.900km (X, 19.700km
Sample Location| RHS RHS | RHS
Layer| - - -
Depth| - ~ | -
Sampled By| THIS LABORATORY THIS LABORATORY | THIS LABORATORY
Samp. Method| AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 ¢l 6.5.4
Date Sampled| 06/03/08 06/03/08 06/03/08
Date Tested| 13/03/08 13/03/08 14/03/08
. 1Ca ing oV ness 1 )
A.S. Sieve @ ¥iN| o vl
Size R08/0333 R05/0337 R08/0340
| 75.0 tm | - 100 |
] 53.0 mm 100 | 100 | 96 |
| 37.5 mm 97 99 90 |
| 26.5 mm 90 98 84 |
| 19.0 mm 84 | % 78 ]
| 9.5mm | 72 76 65 ]
| 4.75 mm | 63 _ 60 56 |
| 2.36 mm 55 N\ 54 47 |
| .425 mm 28 ! 34 26 |
| 075 mm | 15 _ | 20 | 15 |
] Tests | Results |
|L.L.  (QL04%/D) 264 | 25.2 | 28.5 |
|p.I. (Q105) 2.0 | 8.8 | 8.2 |
|L.s. (Q106) | 5.8 5.6 5.4 |
[M.A.L. (Q107) = - - |
|P.I.* % < 0.425mm 222 | 0 211 |
|L.S.* % < 0.425mn| 161 193 139 ]
|Ratio 0.075/0.425! 0.54 0.59 0.60 |
Remarks : R0R/0333 - - CLIENT-MANAGER (PDSD) ROCKHAMPTON
RO8/0237 - - CLIENT-MANAGER (PDsD) ROCKHAMPTON Y
R(8/0340 - - CLIENT-MANAGER (PD&D) ROCKHAMPTON
Signatory : NR
W.A . Damels
| Page: 1 of 2 Report No : 29234 Date : 23/04/08 CF/0790/S07 |
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road SINGLE POINT
Rockhamptor Laboratory North Rockhampton Qld CBR
Lab Number : _R08/0302 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 4.726km
Item number : _420 Sample Loc.: _1.1m R of CL
Submitted by : _THIS LABORATORY ‘
Senders No 2 Depth : - _ Layer : _-
Sampled By : _THIS LABORATORY Mat Source : AS PER I QCATION
Samp. Method : _A81289.1.2.1 ¢l 6.5.4
Date sampled : _07/03/08 Item Desc. : _Base
Date tested : _01/04/08 {
CBR Test Methcd Q113C-1998 MOR Details
Sample NMunber R08/0302
Test Condition Soaked MDD (t/m3) 2.004
oMc (%) 10.6
MDR. Test Method Q110A-1996
Nominated Dry Density (t/m3) | 2.004 Adnieved Dry Density (t/m3) | 2.009
Nominated $ MDD %) 100.0 AC].']_LEVEd % MDD %) 100.2
Nominated Moist. Cont. (%) | 10.6 Achieved Mo:nst. Cont. (%) | 10.3
Nominated % OMC (%) 100 Achieved % OMC (%) 97
MC after Penetration (%) - CBR 2.5 mm 27
MC Penetrated End (%) N CER 5.0 nm 46
Swell %) 0.8 Material CBR Value
at achieved DD and MC 46
Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON P
A Y 00 : NR
Checked By : | NR Signatory :
AT Maguire W.A.Baniels
Page : 1 of 1 Report No : 29102 Date : 08/04/08 CF/0892/837
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Qld Dept. of Main Roads

Materials Services
Rockhampton Laboratory

Rockhampton Laboratory
216 Richardson Road
North Rockhampton Qld

REPORT ON
SINGLE POINT
CBR

Lab Number . : _R08/0306 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 6.822km
Item number : _420 Sample Loc.: _RHS _
Submitted by : THIS LABORATORY
Senders No 3 Depth S — Layer : _-
Sampled By : _THTIS LABORATORY Mat Source : _AS PER LOCATTON
Samp. Method : _281289.1.2.1 ¢l §.5.4
Date sampled : _07/03/08 Item Desc. : _Base
Date tested : _01/04/08 £
CBR Test Method 0113C-1998 MDR Details
Sample Number R08/0306
Test Candition Soaked MDD (t/m3) 1.997
o (%) 10.4
MDR. Test Mathod Q110A-1996
Nominated Dry Density  (t/m3) | 1.997 Achjeved Dry Density (t/m3) | 1.997
Nominated % MDD (%) | 100.0 Achieved % MDD (%) | 100.0
Nominated Moist. Cont. (%) | 10.4 Achieved Moist. Cont. (%) | 10.4
Nominated % OMC (%) 100 Achieved & OMC (%) 100
MC after Penetration (%) - CBR 2.5 mm 25
MC Penetrated End %) | - CBR 5.0 mm 36
Swell (%) -0.2 Material CBR Value
at achieved DD and MC 36
Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON
(/N NR
Checked By : [ Jr Signatory :
A.D.MgGuire W A.Danrers
Page : 1 of 1 Report No : 29103 Date : 08/04/08 CF/0892/837
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Qld Dept. of Main Roads

Rockhampton Laboratory REPORT ON
Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Qld CBR
Lab Number R08/0310 Lot number :
Job Number 54/41F/507 Chainage : _CH. 7.526km
Item number 420 Sample Loc.: _RHS
Submitted by THIS T.ABORATORY /{
Senders No Depth : . Layer : _~-_

Sampled By 2
Samp. Method :

THIS LABORATORY
AS1289.1.2.1 ¢l 6.5.4

Mat Source

: _AS PER LOCATION

Date sampled : _07/03/08 Item Desc. Base
Date tested : _01/04/08 N

CBR Test Method Q113C-1998 MDR Details

Sample Number R08/0310
Test Condition Soaked MDD (t/m3) 2.162

oMe (%) 8.0

MDE ‘Test Method Q110A-199%6
Nominated Dry Density (t/m3) | 2.162 Actiieved Dry Density  (t/m3) | 2.166
Nominated % MDD (%) | 100.0 Achieved % MDD (%) | 100.2
Nominated Moist. Cont. (%) | 8.0 | Achieved Moist. Cont. (%) | 7.8
Nominated $ OMC (%) | 100 I Achieved % OMC (%) | 98
MC after Penetration (%) | - CBR 2.5 mm 11
MC Penetrated End (%) | - CBR 5.0 mm 21
Swell %) | -0.1 Material CBR Value

at achieved DD and MC 21
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON -

va NR . NR
Checked By : ! Signatory
A.D.Magyire W.ADaffiels
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON
Materials Services 216 Richardson Road SINGLE POINT
Rockhampton North Rockhampton Qld CBR
Lab Number R08/0340 Lot number :
Job Number 54/41F/507 Chainage : _CH. 19.700km
Item number : _420 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY
Senders No : Depth - . . Layer : _-
Sampled By : _THIS LABORATORY Mat Source AS PER LOCATION
Samp. Method : _281289.1.2.1 ¢l 6.5.4
Date sampled : _06/03/08 Item Desc. Base
Date tested 15/03/08
CBR Test Method Q113C-1998 MDR Details
Sample Number R08/0340
Test Condition Soaked MDD (t/m3) 2.093
omMc (%) 9.4
MDR. Test Mzthod Q110A-1996
.
Nominated Dry Density  (t/m3) | 2.093 Achieved Dry Density  (t/m3) | 2.092
Nominated % MDD %) | 100.0 Achieved % MCD (%) 100.0
Nominated Moist. Cont. (%) 9.4 Achieved Moist. Cont. (%) 9.4
Nominated $ OMC (%) | 100 Achieved % OMC (%) | 100
MC after Penetration % | - CBR 2.5 mm 29
MC Penetrated End % | - CBR 5.0 mm 44
Swell (%) 0.4 Material CBR Value
at achieved DD and MC 44
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
Checked By : ' NR Signatory NR
Matthew Wilson A.WILIIamsOon
Page : 1 of 1 Report No : 29262 Date : 24/04/08 CF/0892/837
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Q1ld Dept. of Main Roads

Rockhampton Laboratory
Materials Sexrvices

216 Richardson Road

REPORT ON
SINGLE POINT

Rockhampton North Rockhampton Ql1d CBR
Lab Number R08/0328 Lot number :

Job Number : _54/41¥%/507 Chainage : _CH, 17.270km
Item number : _420 Sample Loc.: _RHS

Submitted by THIS TABORATORY

Senders No s

‘ Depth
Sampled By

Mat Source

- Layer : _-
AS PER LOCATTION

.,

THIS LABORATQORY

Samp. Method AS1289.1.2.1¢) 6.5.4

Date sampled : _07/03/08 Item Desc. : _Base
Date tested : _15/03/08

(CBR Test Method Q113C-1998 MDR Details

Sample Number R0O8/0328
Test Condition Soaked MDD {t/m3) 2.103

oMC %) 8.5

MDR. Test Mathod Q110A-1996
Nominated Dry Density  (t/m3) | 2.103 Achieved Dry Density  (t/m3) | 2.099
Nominated $ MDD %) | 100.0 Achiieved % MID (%) | 99.8
Nominated Moist. Cont. (%) | 8.5 Achieved Moist. Cont. (%) | 8.7
Nominated % OMC (%) | 100 Achieved % OMC (%) | 102
MC after Penetration % | - CBR 2.5 mm 38
MC Penetrated End (%) - CBR 5.0 mm 44
Swell (%) .2 Material CBR Value

at achieved DD and MC 44
Remarks CLIENT-MANAGER (PD&D) ROCKHAMPTON

—
Checked By : | NR Signatory : IR
Matthew Wilson A .WilliamSon
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road SINGLE POINT
Rockhampton North Rockhampton Qld CBR
Lab Number : _R08/0333 Lot number :
Job Number : _54/41F/507 Chainage : _CH., 18.195km
Item number : _420 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY
Senders No : Depth : = _ Layer : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER [ ,OCATION
Samp. Method : _ASi280.1.2.1¢l 6.5.4 _
Date sampled : _06/03/08 Item Desc. : _Base _
Date tested : _15/03/08
CBR Test Method 0113C-1998 MDF. Details
Sample Nurber R08/0333
Test Condition Soaked MCD (t/m3) 2.094
oMC (%) 9.5
MDR "Cest Method Q1102-1996
Nominated Dry Density  (t/m3) | 2.094 Acnieved Dry Density  (t/m3) | 20.91
Nominated $ MDD (%) 100.0 Achieved % MID %) 99.9
Nominated Moist. Cont. (%) | 9.5 Achieved Moist. Cont. %) | 9.7
Nominated $ OMC (%) 100 Achieved % OMC (%) 102
MC after Penetration (%) - CEBR 2.5 mm 16
MC Penetrated End % | - CBR 5.0 mmn 30
Swell (%) | 0.2 Material CBR Value
at achieved DD and MC 30
Remarks : - CLIENT-MANAGER (PD&D)} ROCKHAMPTON
Checked By : | NR Signatory : NR
Méﬂfﬁmon A.WILLLIAUSUIL
Page : 1 of 1 Report No : 29265 Date : 24/04/08 CF/0892/837
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Qld Dept. of Main Roads

Materials Services
Rockhampton lLaboratory

Rockhampton Laboratory

216 Richardson Road

North Rockhampton Q1d

REPORT ON
SINGLE POINT
CBR

Chainage

Lab Number R08/0311
Job Number 54/41F/507
Item number 421

Submitted by
Senders No

: _THIS LABORATORY

Depth

Sampled By ;
Samp. Method

e

THIS LABORATORY
A81289.1.2.1 cl 6.5.4

Mat Source

Lot number :

Sample Loc.:

CH.

7.526km

RHS

AS PER IOCATION

. Layer : _ -

Date sampled : _07/03/08 Item Desc. : _Subbase _
Date tested 01/04/08 N
CBR Test Method Q113C-1998 MDR Details
Sanple Nunbher R08/0311
Test Condition Soaked MDD (t/m3) 2.152
oMC (%) 8.0
MDE. Test Method Q110A-~1996
Nominated Dry Density  (t/m3) | 2.152 Achieved Dry Density  (t/m3) | 2.156
Nominated % MDD (%) 100.0 Achieved % MDD (%) 100.2
Nominated Moist. Cont. (%) | 8.0 Achieved Moist. Cont. (%) | 7.8
Nominated $ OMC (%) 100 | Achieved & OMC (%) 98
MC after Penetration (% | - CER 2.5 mm 72
MC Penetrated End (%) - CER 5.0 mm 80
Swell %) 0.0 Material CBR Value
i at achieved DD and MC 80
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON y
Checked By : L_ IR Signatory NR
2.D.Magdire .A Ddnhiels
Page 1 of 1 Report No : 29105 Date 08/04/08 CF/0892/837
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON
Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Qld CBR

Lab Number : _R08/0315 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 10.372km
Item number : _420 Sample Loc.: _1.8m R of CI, OWP
Submitted by : _THIS LABORATORY £4
Senders No : Depth - —_ . Layer : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER I.OCATION
Samp. Method : _2§1289.1.2.1¢l 6.5.4 —\
Date sampled 07/03/08 Item Desc. Base
Date tested 17/03/08 NN
CBR Test Method (113C-1998 MR Details
Sample Nunker R0O8/0315
Test Condition Soaked MDD (t/m3) 2.132
oMC (%) 8.0
MDE ‘Test Method Ql10A-1996
Nominated Dry Density  (t/m3) | 2.132 Achieved Dry Density  (t/m3) | 2.134
Nominated % MDD (%) 100.0 Achieved % MDD (%) 100.1
Nominated Moist. Cont. (%) | 8.0 Achieved Moist. Cont. (%) | 7.9
Nominated $ OMC (%) 100 { Achieved & OMC (%) 99
MC after Penetration (%) | - CER 2.5 mm 60
MC Penetrated End (%) | - CBER 5.0 mm 54
Swell (%) 0.1 Material CBR Value
i at achieved DD and MC 60
Remarks - CLIENT-MBNAGER (PD&D) ROCKHAMPTON
VO)r - NR
Checked By : | NR Signatory
A . D Magaire W.A Daniels
Page 1 of . Report No : 29106 Date 08/04/08 CF/0892/837
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON
Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Qld CBR

Lab Number : _R08/0322 Lot number :
Job Number 54/41F/507 Chainage : _CH. 11.158km
Item number 420 Sample Loc.: _RHS

Submitted by

2 THIS T.ABORATORY
Senders No

: Depth
Sampled By : _THIS LABORATORY

Mat Source

: - Layer : _-
: _AS PER I.OCATION

Samp. Method : _A81289.1.2.1 ¢l 6.5.4

07/03/08

Date sampled : Item Desc. : _Base
Date tested : _17/03/08 S

CBR Test Method Q113C-1998 MR Details

Sample Numbzr R08/0322
Test Condition Sozked MCD (t/m3) 2.168

oMc (%) 7.8

MDE. Test Method Q110A-1996
Nominated Dry Density (t/m3) | 2.168 Achieved Dry Density  (t/m3) | 2.168
Nominated % MDD (%) | 100.0 Achieved $ MDD (%) 100.0
Nominated Moist. Cont. (% 7.8 Achieved Moist. Cont. (%) 7.8
Nominated % QvC (%) 100 Achieved $ QMC (%) 100
MC after Penetration (%) - CBR 2.5 mm 23
MC Penetrated End (%) CBR 5.0 mm 34
Swell {%) 0.0 Material CBR Value

at achieved ID and MC 34
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON Z

7 - NR
Checked By : | B Signatory :
a.0.Magtire W.R.Dairrers

Page : 1 of 1 Report No : 29108 Date : 08/04/08 CF/0892/837
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Q1ld Dept. of Main Roads

Rockhampton Laboratory REPORT ON
Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Qld CBR
Lab Number : _R0O8/0337 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 18.900km
Item number : _420 Sample Loc.: _RHS _
Submitted by : _THIS LABORATORY
Senders No 2 Depth = .— _ Layer : _-
Sampled By : _THIS TLABORATORY Mat Source : _AS PER LOCATION
Samp. Method : _281289.1.2.1¢l 6.5.4
Date sampled : _06/03/08 Item Desc. : _Base
Date tested 01/04/08 {
CBR Test Method 113C-1998 MDR Details
Sample Nunber R08/0337
Test Condition Soaked MCD (t/m3) 2.161
ovc (%) 7.0
MDR Test Mathod Q110A-1996
Nominated Dry Density (t/m3) | 2.161 Achieved Dry Density  (t/m3) | 2.157
Nominated % MDD (%) | 100.0 Achieved % MDD (%) | 99.8
Nominated Moist. Cont. (%) { 7.0 Achieved Moist. Cont. (%) | 7.2
Nominated % OMC (%) | 100 | Achieved % OMC (%) | 103
L
MC after Penetration (% | - CER 2.5 mm 78
MC Penetrated End (%) = CBR 5.0 mm 92
Swell %) | 0.0 Material CBR Value
at achieved ID and MC 92
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
[—-—v_— NR
NR .
Checked By | Signatory
A.D.Maglire W.A%Daniels
Page 1 oRY Report No : 29111 Date : 08/04/08 CF/0892/837
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Q1ld Dept. of Main Roads

Materials Services
Rockhampton Laboratory

Rockhampton Laboratory REPORT ON
216 Richardson Road
North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number R08/0302 Lot Number : Rgst No:-
Job Number 54/41F/507 Chainage : _CH. 4.726km
Item number : _420 Sample Loc.: _1.1lm R of CI,
Submitted by : _THIS LABORATORY
Senders No : Depth T = Layer : _-
Sampled By : _THIS IL.ABORATORY Mat Source : _AS PER T.OCATION
Samp. Method : _2$1289.1.2.1¢l 6.5.4 N\
Date sampled : _07/03/08 Item Desc. : _Base
Date tested 14/03/08 ~
Moisture Content Dry Density
( % ) ( t/ m3 ) ,“{1 Aucreditation Number: 2360
-\ /iccredited for compliance
11.3 1.985 NATA with ISO/IEC 17025 -
10.5 2.003 W This document is issued in
9.7 1.983 L0 il accordance with NATA's
8.4 1.966 oc.:pmuclé accreditation requirements.
Moisture Content QL02A Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| O
Mould Dia. (mm) 105 ‘ Density of Oversize (t/m3)| -
)
~ ': _ssE 2z ._s;—:g
2 2.02 FR U o Y M.D.R. Comp. Effort
; AN NG " '3 188 STD
= 2.00 eien ,/m\\._x
=4 fm/// 'k\', Test Method
. i e &
E 1.98 o S Y 31184
s e B
B’; -'.'
A 1.96 // :
e Lt OMC () 18.6
n :
L : MDD (t/m3) Z.884
7.0 .0 5.0 10.0 11.¢ iz.0
Moisture Content (%)
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
- NR
Checked By : NR Signatory
A ire , W.A Dahiels
Page 1 0f 1 Report No : 29090 Date : 08/04/08 CF/0194/839
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Qld Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory REPORT ON
216 Richardson Road
North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number R08/0306 Lot Number : Rgst No:-
Job Number 54/41F/507 Chainage CH. 6.822km
Item number : _420 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY
Senders No 3 Depth : = ___ hLayer : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER TLOCATION
Samp. Method 181289.1.2.1 ¢l 6.5.4 _
Date sampled 07/03/08 Item Desc. : _Base _
Date tested 15/03/08 ~
Moisture Content Dry Density
(%) (t/mB) NN Accieditation Number: 2360
A gcrfr;litta«:d for:c?;\;liance
11.2 1.975 [YY.N¢: W  with ISO/EC 17025
10.0 1.988 This docurnent is issued in
9 - 3 1 - 943 ACGAEDITED FOR accordance with NATA’s
11.9 1.962 NT'E%?:E accreditation requirerents.
Moisture Content Q102A Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| O
Mould Dia. (mm) 105 Density of Oversize (t/m3)| -
~ ;is ?x fés ]
? 2.04 S Y 4 “1] M.D.R. Comp. Effort
b \ 188 STD
Nt 1.33 ‘“3{\
A Test Method
ﬁ ‘/ : BN
w197 / """"" o 3118a
= ZE N SO S S A \a
[ A
A 1.9%5 I’ \
Ch N OMC () 18.4
-~ %
3 33 = MDD (t/m3) 1.997
2.0 3.0 10.0 ii1.0 12.0 i1z .0
Moisture Content (%)
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
VARIATION TO _METHOD CL 4.16 “
Checked By NR Signatory NR
ATD.Maguire W.A Daniels
Page : 1 of 1 Report No : 29091 Date : 08/04/08 CF/0194/839
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R1d Dept. of Main Roads

Materials Services

Rockhampton Laboratory

Rockhampton Laboratory REPORT ON
216 Richardson Road
North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number RO8/0310 Lot Number Rgst No:-

Job Number 54/41F/507 Chainage CH. 7.526km

Item number 420 Sample Loc.: _RHS

Submitted by THIS LABORATORY

Senders No Depth 5 Layer ©: _-

Sampled By

: _THIS LABORATORY

AS1289.1.2.1 ¢l 6.5.4

Mat Source

Samp. Method

: _AS PER TOCATION

Date sampled 07/03/08 Item Desc. : _Base ~—
Date tested 15/03/08 N
Moisture Content Dry Density
(%) (t/m3) )
Accredifdd for complitace
7.2 2.147 with ISO/IEC 17%25 ¢
8.1 2.161 )} This document is issued in
9.1 2.112 accordance with NATA’s
5.9 2.132 accreditation requirements.
Moisture Content Q102A Max Particle Size (mm)| 18.0
Test Method Oversize Stone >37.5mm (%)| O
Mould Dia. (mm) | 105 ‘Density of Oversize (t/m3)| -
]
2 z.17 M.D.R. Comp. Effort
b 1@@x STD
St z .15
_3 Test Method
PEERE Q11084
=
w :
= :
2.11 é
h i OMC (1) 8.8
E
2 5 “§ MDD (£/m3) 2.162
4.8 X.5 6.5 7.5 5.5
FMcisture Content ()
Remarks : - CLHIENT-MANAGER (PD&D) ROCKHAMPTON
g SR -
Checked By : lF Signatoxry
v W.XDaniels
Page : 1 of 1 Report No : 29092 Date 08/04/08 CF/0194/839
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Q1d Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory REPORT ON
216 Richardson Road MOISTURE
North Rockhampton Qld

DENSITY RELATIONSHIP

Lab Number
Job Number
Ttem number
Submitted by
Senders No
Sampled By
Samp. Method

*s S0 ee A

.o

e

R08/0311
54/41F/507

4217

THIS TL.ABORATORY

THIS LABORATORY
A61289.1.2.1 ¢l 6.5.4

Lot Number : Rgst No:
Chainage : _CH. 7.526km

Sample Loc.: _RHS

Depth /) Layer : _-_

AS PER IQCATION

Mat Source

Date sampled : _07/03/08 Item Desc. : _Subbaze
Date tested : _15/03/08 ~
Moisture Content Dry Density

(%) (t/m3) -

. Accreditation Number: 2360

4 \\‘ ./sc‘(‘::'zditedo?or‘;glm;iance

6.6 2.110 with ISO/IEC 17025

7.6 2.144 This document is issued in

8.5 2.145 accordance with NATA’s

9.6 2.108 accreditation requirements.

Test Method
Mould Dia. (

Moisture Content Q102A

111119 105

Max Particle Size (mm)
Oversize Stone >37.5mm (%)
t Density of Oversize (t/m3)

~ 4 .?5 3
? z.18 kS M.D.R. Comp. Effort
S 1A0% STD
et 2.1% v
2 i Test Method
oy 2 12 s, -_.' '...- qiiaa
2 NI
m -
=] < ,
z.10 &
h \ . |OMC ) 8.8
= 4 k
.08 77 g MDD (t/m3) 2.152
E.= % .B 7.5 2.5 8.5 i0.5
Moisture Content ()
Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON
Checkedﬂﬁy NR Signatory : NR
A.D.Maduire AsDaniels
Page : 1 of 1 Report No : 29093 Date : 08/04/08 CF/0194/839
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Q1ld Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory REPORT ON
216 Richardson Road

MOISTURE

North Rockhampton Qld DENSITY RELATI

ONSHIP

Lab Number
Job Number

Item number
Submitted by

Senders No

Sampled

By

: _THIS T.ABORATORY

Samp. Method :
Date sampled :

Date tested

R08/0315

54/41F/507

420

THIS LABORATORY

AS1289.1.2.1 ¢l 6.5.4
07/03/08

12/03/08

Lot Number :
Chainage
Sample Loc.:

Item Desc. : _Base

Rgst No:
: _CH. 10.372km

1.8m R of CI.L. OWP

Depth 3 Laye
Mat Source

AS PER T-QCHATION

r

Moisture Content

Dry Density

(%) (t/m3)
9.5 2.086
8.3 2.127
7.3 2.108
6.5 2.035

Accreditation Number: 2360
Accredited for compliance
with ISO/TIEC 17025

sy
AN
A\

ACCREDITED FOR
TECHNICAL

MPETENCE
LN

This document is issued in
accordance with NATA’s
accreditation requirements,

Moisture Content Q102A
Test Method

Max Particle Size (mm)
Oversize Stone >37.5mm (%)

‘Mould Dia. (mm) 105 ‘ Density of Oversize (t/m3)| -
~ .60 , 250 ~. 280 "
e = groppesppeetgreeeel MLDLR. Comp. Effort
= SN 188 STD
L P U0 T ST (ARSI SUPRPRNS SRR (AR SO A \ ' » i :
2 e \ Test Method
T E -.__ '.'.
w 2 . 08 ; --------- B 3 3 q 1 1aﬂ
W \ ?
= / -.'4
Zz.04% TC
o OMC () 8.8
§ i
2 0 : MDD (t/m3) 2.132
E.= s.5 7.5 2.5 3.5 io.&8
Moisture Content (1)
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
NR
Checked By : NR Signatory
: A.D.Maguire W.A . Daniels
Page 1 of 1 Report No : 29094 Date : 08/04/08 CF/0194/839
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Qld Dept. of Main Roads

Materials Services
Rockhampton Laboratory

Rockhampton Laboratory REPORT ON

216 Richardson Road

North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number : _R08/0322 Lot Number : Rgst No:
Job Number : _54/41F/507 Chainage : _CH. 131.158km
Item number : _420 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY Va
Senders No - Depth : - ___ Layer :
Sampled By  : _THIS LABORATORY = Mat Source : _AS PER LOCATION
Samp. Method : _A81289.1.2.1¢l 6.5.4 NN
Date sampled : _07/03/08 Item Desc. : _Base .
Date tested : _12/03/08 N
Moisture Content Dry Density
( L ) ( t/ m3 ) Accreditation Number; 2360
Accredited for compliance
8.5 2.139 with ISO/IEC 17025
7.9 2.167 This document is issued in
6.6 2.128 cretrcoeon accordance with NATA’s
5.5 2.070 NGl accreditation requirements.
Moisture Content Q102A Max Particle .Size (mm)| 19.
Test Method Oversize Stone >37.5mm (%)| 0
Mould Dia. {(mm) 105 Density of Oversize (t/m3)| -
- -
? 2.18 M.D.R. Comp. Effort
o 1882 STD
St 2.1%
‘3 Test Method
’a 2 . 1D ....... q 1 1 Bn
=
o
A 2.0¢ ‘,/f """ *
=y i OMC () 7.8
a
2 e MDD (t/m3) Z.168
L =.5" 6.5 7.B g.E 8.5
Moisture Content (:2)
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
Checked By NR Signatory : NR
A.D.Maguire W A TDaniers
Page 1 o0f 1 Report No : 29096 Date : 08/04/08 CF/0194/839
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QId Dept.
Materials Services
Rockhampton Laboratory

of Main Roads

Rockhampton Laboratory REPORT ON

216 Richardson Road

North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number R08/0337 Lot Number
Job Number 54/41F/507 Chainage
Item number 420 Sample Loc.

Submitted by
Senders No

; THIS LABORATORY .

Depth

Sampled By ;

THIS T.ABORATORY

Mat Source

Samp. Method :

A51289.1.2.1 ¢l 6.5.4

Date sampled :

06/03/08

Item Desc.

Date tested

15/03/08

Rgst No:
CH. 18.900km

oy ar ea

RHS

: _AS PER TLOCATION

Layer

Moisture Content Dry Density
( © ) ( t /m3 ) Ancreditation Number: 2360
/ccredited for compliance
7.3 2.156 with ISO/IEC 17025
6.1 2.126 @ This document is issued in
8 - 5 2 - lO 7 ACCREQITED £OR a(:l:organce with NATA’S
5.5 2.052 Bl occreditation requirements.
Moisture Content Q1022 Max Particle Size (mm)| 19.
Test Method Oversize Stone >37.5mm (%)| 0
Mould Dia. (mm) 105 Density of Oversize (t/m3)]| -
~ 2755 z?é; .. iz078
? 2. 1n [ e i el ! O M.D.R. Comp. Effort
S 188 STD
hd 2.14 -'x
s o Test Method
.a 2.10 1184
g ., ) !
= \n
2 .08 -3
E f : OMC () 7.8
= / :
o Y/ MDD (t/m3) 2.161
4.8 e.5 E.5 7.5 g.5 2.8
Moisture Content ()
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON i
: NR
Checked By NR Signatory :
A.D.Maguire W.ATDaniels
Page 1 of 1 Report No : 29099 Date 08/04/08 CF/0194/S39
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Qld Dept. of Main Roads

Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE

Rockhampton North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number R08/0328 Lot Number : Rgst No:

Job Number 54/41%/507 Chainage : _CH. 17.270km

Item number : _420 Sample Loc.: _RHS

Submitted by : _THIS LABORATORY

Senders No : Depth Layer : _-

Sampled By
Samp. Method

e ee

THIS LABORATQRY

A51288.1.2.1 ¢l 6.5.4

Mat Source : _AS PER _LOCATION

Date sampled : _07/03/08 Item Desc. : _Base _ N
Date tested : _14/03/08 N
Moisture Content Dry Density
(f ) ( t / m3 ) Accreditation Number: 2360
Accredited for compliance
8.3 2.101 with ISO/IEC 17025
7.6 2.068 v This document is issued in
9.9 2.054 dosnsdeteon accordance with NATA’s
6.6 2.026

h\ SoveETanice accreditation requirements.

Test Method

Moisture Content Q102Aa

Mould Dia. (tm) 105

Max Particle Size (mm)| 19.0
Oversize Stone >37.5mm (%) O
Density of Oversize (t/m3)| -

—- Jwé ;'sa ;i?o
E 2.10 // TR ' M.D.R. Comp. Effort
~ ' ) N O !
3 - g 188 STD
:: z.08 //q> \\ x 3 "
. // \ Iy

2 /ﬁﬂ \<= e Test Method
m 2 .DE u~; --------- L.y ... -... qllan
E '{ ..... . E\'ﬁ ;
a /E_ .

Z.0% f
o / OMC () 8.5

=shz 4y MDD (t/m3) 2.183

5.5 g .5 7.8 &.8 5.5 io.x

Moisture Content (%)

Remarks : CLIENT-MANAGER (PD&D) ROCKHAMPTON

Checkeé_By + NR Signatory : NR
MattTtnew Wilson A WiIlIliamson
Page : 1 of 1 Report No : 29268 Date : 24/04/08 CFr/0194/839
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Q1ld Dept. of Main Roads Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE

Rockhampton North Rockhampton Qld  DENSITY RELATIONSHIP
Lab Number : _R08/0333 Lot Number : Rgst No:

Job Number : _54/41F/507 Chainage : _CH. 18.195km

Item number : _420

Submitted by : _THIS LABORATORY

Senders No

Sampled By ; THIS IL.ABORATQORY

Samp. Method : _ASi

289.1.2.1 ¢l 6.5.4

Sample Loc.: _RHS

Depth : L= Layer : _-
Mat Source : _AS PER LOCZTION

Date sampled : _06/03/08 Item Desc. : _Rase _
Date tested : _14/03/08 AN —
Moisture Content Dry Density
( B ) ( t/m3 ) Accreditation Number: 2360
Accredited for compliance
9.1 2.088 with ISO/IEC 17025
8.7 2.037 g This document is issued in
10.5 2.066 ACCREDN €D FOR accordance with NATA's
7.6 1.976 el o ccreditation requirements.
Moisture Content Q1022 Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%) 0
Mould Dia. (mm) 105 ! Density of Oversize (t/m3)| -
z.10 N v - .D.R. .
g /Eﬁ?\<in ol M.D.R. Comp ffort
}3 / _ ........ \ ” 188 STD
S > .08 1y & : ’.\..-- o ....
‘;‘:‘ //' a) T est Method
W 20z Q1104
- L.
: v
=
P TN S I
A OMC (%) 9.5|
=
5 £ MDD (t/m3) 2.094
e .= 7.5 2.5 5.5 10 .5 ii1.E8
Moisture Content ()
Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON

Checked_By

NR

Matthew Wilson

Signatory : NR
A.WLILI1LILAIMSOIL

Page : 1 of 1

Report No : 29269 Date : 24/04/08 CF/0194/839
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Ql1d Dept. of Main Roads

Rockhampton Laboratory

Materials Services
Rockhampton Laboratory

216 Richardson Road
North Rockhampton Qld

REPORT ON
DESIGN
CEMENT CONTENT

Chainage
Sample Loc.

: _CH. 4.726wm

1.1m R of CL

Lab Number R08/0303
Job Number 54/41F/507
Item number : _420

Submitted by
Senders No
Sampled By

: _THIS TLABORATORY
: _THIS LABORATORY

Depth

Mat Source

__ Layer : _-

: S PER LOCATION

CORPETENCE

Samp. Method : _A§1289.1.2.1¢cl §,5.4 Item Desc. : _Base __
Date sampled : _07/03/08
Date tested : _27/03/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont Moist Cont Dry Density | Dxy Density Cont ucs
(%) (%) (t/m3) (t/m3) (%) (MPa)
11..4 11.4 1.970 1.967 1.0 0.3
11.4 11.8 1.970 1.960 2.0 0.7
11.4 10.8 1.970 1.980 3.0 0.9
11.4 11.3 1.970 1.970 4.0 1.1
3.0 Target strength
1. MPa
‘; z.0 4
= P Req. Cement Content
L) 1.0 W‘"‘:‘W‘
.-.-"'":s ; - -
= e Additive type
GB Cement
Additive source
= A4 Cement Aus
4.0 2.0 =. %.0 5.0 Accru:]itaﬁdolleumberl:JBSO
A it i
Cement Content (%) NATA °$E&ﬁ§ﬁ%§“
.This document_ is issued in
Remarks : - PORT AILMA section 1 pothole 1 SN accordance with NATA's

accreditation requirements.

CLIENT: MANAGER (P,D & D) ROCKHAMPTON -~
Checked By : NR Signatory NR
A.D.Maduire W.A.Bdaniels ’
Page: 1 of 1 Report No : 29085 Date : 08/04/08 CF/0790/812
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Q1ld Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory
216 Richardson Road
North Rockhampton Qld

REPORT ON

DESIGN

CEMENT CONTENT

Lab Number R08/0307 Chainage : _CH. 6.822kxnm
Job Number : _54/41F/507 Sample Loc.: _RHS
Item number : _420 ANY
Submitted by : _THIS LABORATORY Depth T _= e Layer : _-
Senders No : Mat Source : _AS PER LOCATION
Sampled By : _THIS LABORATQRY N
Samp. Method : _281289.1.2.1 ¢l 6.5.4 Item Desc. : _Base
Date sampled : _07/03/08 N
Date tested 01/04/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont | Moist Cont Dry Density | Dry Density Cont ucs
(%) (%) (t/m3) (t/m3) (%) (MPa)
10.2 10.4 1.957 1.950 2.0 0.9
10.2 10.4 1.957 1.950 2.0 0.9
10.2 10.0 1.957 1.960 3.0 1.4
10.2 10.4 1.957 1.953 4.0 1.6
3.5 ! Target strength
- N 1.8 MPa
o 2.5 e
; » e Req. Cement Content
e
L= 1.5 3, N
69 A 2.2 (¥)
= o ,,,..-*"“‘f o Additive type
GB Cement
“““ '3 Additive source
‘ Cement Aus
9.5 ekt z.-% s *.5 > = Accredi!atéu? Number: 2360
Accredited for ¢ 1i;
Cement Content () NATA wmmm&ﬁ%gw
- This document s issued in
Remarks : - PORT ALMA Section 2 Pothole 1 (aanvvng -accordance with NATA's .

CLTENT: MANAGER (P, D & D) ROCKHAMPTON

COMPETENCE

accreditation requirements.

Checked By : NR Signatory : NR
.D.Maguire WL R, DaIIELS
Page: 1 of 1 Report No : 29086 Date 08/04/08 CF/0790/812
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON
Materials Services 216 Richardson Road DESIGN

Rockhampton North Rockhampton Qld CEMENT CONTENT
Lab Number : _R08/0366 Chainage : _CH. 7.526km

Job Number : _54/41%/507 Sample Loc.: _RHS

Item number 420 N

Submitted by THIS LABORATORY Depth - e Layer : _-_

Senders No :
Sampled By 3

SECT 2 PH2

THIS LABORATORY

Mat Source

: _AS PER LOCATION

Samp. Method A81289.1.2.1 ¢l 6.5.4 Item Desc. Base
Date sampled 07/03/08 7NN
Date tested 27/03/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont Moist Cont Dry Density Dry Density Cont ucs
(%) (%) (£/m3) (t/w3) (%) (MPa)
7.8 7.5 2.120 | 2.124 1.0 0.5
7.8 7.4 2.120 2.124 2.0 0.7
7.8 7.1 2.120 2.131 3.0 1.0
7.8 7.9 2.120 2.115 4.0 1.2
2.0 Target strength
: 1.8 HMPa
4; .0 E
& .ﬁmﬂﬂrﬂwfﬂr-’ Reg. Cement Comtent
oo ST 3.1 &)
t4 ot TS -
= : Additive type
& GE CEMENT
Additive source
; Cement Aus
z.n z.0 3.0 % .0 .0
Cement Content ()
Remarks - Port Alma Section 2 Pothole 2
Glient: Manager (PD&D) Rockhampton
. NR
Checked By NR Signatory :
A.D.Maguire W.K.Daniels
Page: 1 of 1 Report No : 29012 Date : 28/03/08 CF/0790/812

Accreditation Number; 2369
Accredited for compliance
with ISO/TEC 17025

A
NATA

7

This document is issued in
accordance with NATA’s
accreditation requirements.

N4
ACCREDITED FOR

TECRHNICAL
COMPETENCE
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Qld Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory
216 Richardson Road
North Rockhampton Qld

REPORT ON
DESIGN
CEMENT CONTENT

Mat Source

-
-
-
-

|

S PER LOCATION

Lab Number : _RO8/0316 Chainage : _CH. 10.372km

Job Number : _54/41F/507 Sample Loc.: _1.8m R of CL OWP

Item number : _420 V¢

Submitted by : _THIS LABORATORY Depth -_ Layer : _-_
Senders No 3

Sampled By
Samp. Method

.

THIS T.ABORATOQORY
A51289.1.2.1 ¢l 6.5.4

Item Desc. : _Base

Date sampled : _07/03/08
Date tested : _27/03/08
Test Method (Q115 )
Target Average Target Average Cement | Average
Moist Cont Moist Cont Dry Density | Dxy Density Cont ucs
(%) (%) (t/m3) (t/w3) (%) (MPa)
8.2 8.1 2.080 2.081 1.0 0.4
8.2 7.8 2.080 2.087 2.0 .7
8.2 8.0 2.080 2.082 3.0 0.8
8.2 7.4 2.080 2.093 4.0 1.1
3.0 Target strength
1.8 MPa
‘; 2.0
& it Req. Cement Content
e 1.0 --;;-- ':‘—"'ﬂi"_—-
" SIS Rt I 3.6 (&)
U ._F._.__.-.o-'*'— 2 R
= Additive type
¢ GB Cement
: Additive source
(L Cement Aus
¥/ =0 F *.0 = Accreditation Numberi: 2360
~ Accredited for i
Cement Content (x) NATA ﬁﬁmmmg%gm
This document' is issued in
Remarks : - PORT ALMA Section 3 trench 1 (I occordance with NATA's

CLIENT: MANAGER (P,D & D) ROCKHAMPTON

COMPETFRCE

accreditation requirements.

Checked By NI Signatory NR
A.D.Maguire W.A.DUdI1els
Page: 1 of 1 Report No : 29087 Date : 08/04/08 CF/0790/812
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Q1d Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory
216 Richardson Road

North Rockhampton Qld

REPORT ON

DESIGN

CEMENT CONTENT

Lab Number : _R08/0323 Chainagé + _CH, 13.158km
Job Number : _54/41F/507 Sample Loc.: _RHS
Item number : _420
Submitted by : _THIS LABORATORY Depth P = _. Layer : _-
Senders No § Mat Source : _AS PER LOCATION
Sampled By : _THIS LABORATORY N
Samp. Method : _261289.1.2.1 ¢l 6.5.4 Item Desc. : _Base
Date sampled : _07/03/08 N
Date tested 13/03/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont | Moist Cont Dry Density | Dxy Density Cont ucs
(%) (%) (t/m3) (t/m3) (%) (MPa)
8.0 8.3 2.107 2.099 1.0 0.4
8.0 7.6 2.107 2.113 2.0 0.7
8.0 8.4 2.107 2.096 3.0 0.9
8.0 8.0 2.107 2.104 4.0 1.0
3.0 Target strength
% 2o 1.8 MPa
o R s s S e S = Req. Cement Content
...--"""_—F
had 1.0 T
¢ S PR 3.8 (%)
Q H— £
= Additive type
: GB CEment
"""" Additive source
i Cement Aus
2. 2.0 2.0 %.0 E.Q Acéreditation Number: 2360
~ ‘Accredited for compliance
Cement Content () BTN/  with ISOMEC 17025
This document‘ is issued in
Remarks : - PORT ALMA Section 3 Pothole 1 s Y
CLIENT: MANAGER (P, D & D) ROCKHAMPTON &
Checked By : NR ' Signatory : NR
_ A.D. e 2 42 IS
Page: 1 of 1 Report No : 29088 Date : 08/04/08 CF/0790/812
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Q1ld Dept. of Main Roads
Materials Services

Roc
216

khampton Laboratory
Richardson Road

REPORT ON
DESIGN

Rockhampton North Rockhampton Qld CEMENT CONTENT
Lab Number R08/0329 Chainage : _CH. 17.270km
Job Number 54/41F/507 Sample Loc.: _RHS
Item number : _420 BN
Submitted by : _THIS LABORATORY Depth P = e Layer : _-
Senders No : _SECT 4 PH2 Mat Source : _AS PER LOCATION
Sampled By : _THIS LABORATORY AN
Samp. Method : _281289.1.2.1¢l 6.5.¢ Item Desc. : _Base
Date sampled 07/03/08 N
Date tested 27/03/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont | Moist Cont Dry Density | Dry Density Cont ucs
(%) (%) (£/m3) (t/m3) (%) (MPa)
9.4 9.7 2.074 2.067 1.0 0.3
9.4 9.7 2.074 2.068 2.0 0.6
9.4 9.6 2.074 2.068 3.0 0.8
9.4 8.9 2.074 2.080 4.0 0.9
T S B S S b i B el e - Target strength
i .A MPa
& ' Req. Cement Content
"1
¥ 1.0 - o
o —r—R : :
" H ag n
oS N o OSSO (4 7/ Additive type
i GE CEMENT
+ Additive source
Cement Aus
3.0 2.0 3.0 4.0 5.0
Cement Content ()
Remarks : - Port Alma Section 4 Pothole 2
Clicnt:Manager (PD&D) Rockhampton

NR

Checked By : NR Signatory
A.D.Mag#iire W.AR . Daniers
Page: 1 of 1 Report No : 29009 Date : 28/03/08 CF/0790/812

1:;1"// /\\\\
| NATA

\\ 4

N4

ACCREDITEQ FOR
TECHNICAL
COMPETENCE

Accreditation Nurnher:. 2360
Accredited for compliance
with ISO/IEC 17025

This document is issued in
accordance with NATA’s
accreditation requirements.
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road DESIGN
Rockhampt on North Rockhampton Qld CEMENT CONTENT
Lab Number : _R08/0334 Chainage : _CH. 18.195km
Job Number : _54/41r/507 Sample Loc.: _RHS
Item number : _420 N
Submitted by : _THIS LABORATORY  Depth : - -—_ Layer : _-_
Senders No : _SECT 5 PH2 Mat Source : _AS PER LOCATION
Sampled By : _THIS LABORATORY =
Samp. Method : _A81289.1.2.1 cl 6.5.4 Item Desc. : _Base
Date sampled : _06/03/08 N
Date tested : _27/03/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont Moist Cont Dry Density | Dry Density Cont Ucs
(%) (%) (t/m3) (t/m3) (%) (MPa)
.8 9.7 2.059 2.060 1.0 0.2
0.8 9.3 2.059 2.067 2.0 0.6
9.8 9.5 2.059 2.063 3.0 0.9
9.8 9.8 2.059 2.057 4.0 1.1
3.0 i Target strength
(N : e
; z.0 : 1.8
=7 i
T - — -~ Req. Cement Content
@ el 3.5 %)
i
,..:-""‘:\ ] - »
= e Additive type
=2 GB CEMENT
"1 Additive source
Cement Aus
i.a 2.0 3.0 %.0 E.0
Cement Content (:2)
Remarks : - Port Alma Section 5 Pothole 2
Client: Manacer (PD&D) Rockhampton <
Checked Ry : NR Signatory : NR
A.U.Maguire W.A%Daniels
Page: 1 of 1 Report No : 29010 Date : 28/03/08 CF/0790/812

/\ Accreditation Number: 2360

2N Accredited for compliance

IXT.NY ¥ with ISO/IEC 17025
_‘1-7

This document is issued in

N\

ACCREDMEDFOR accordance with NATA’s

palt il accreditation requirements.
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Q14 Dept. of Main Roads
Materials Services
Rockhampton Laboratory

Rockhampton Laboratory
216 Richardson Road
North Rockhampton Qld

REPORT ON
DESIGN
CEMENT CONTENT

Lab Number : _R08/0338 Chainage : CH. 18.900km
Job Number : _54/41F/507 Sample Loc.: _RHS
Item number : _420 N/
Submitted by : _THIS LABORATORY Depth - e Layer : _-
Senders No : Mat Source : _AS PER _LOCATION
Sampled By : _THIS TABQRATORY N
Samp. Method : _25§12§9.1.2.1 ¢l §.5.4 Item Desc. : _Basge
Date sampled : _06/03/08 N
Date tested 01/04/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont Moist Cont Dry Density | Dxry Density Cont ucs
(%) (%) (t/m3) (t/m3) (%) (MPa)
7.8 7.4 2.098 2.105 1.0 0.5
7.8 7.8 2.098 2.098 2.0 0.8
7.8 7.4 2.098 2.105 3.0 0.9
7.8 7.7 2.098 2.100 4.0 1.1
3.0 : Target strength
1.8 MPa
'; Z.0
& o Req. Cement Content
Y 1.0
¢ 3.4 ()
= P\ s
2 : Additive type
GE Cement
Additive source
= Cement Aus
.0 z.0 2.0 %.0 5.0 ‘Acereditation Number: 2360
= Accredited for compliance
Cement Content (1) YNy §  with ISO/EC 17025
This docﬁment is issued‘in
Remarks : - PORT ALMA Section 6 Pothole 1 FECHICAL 5ggﬁﬁﬁggiiﬁﬁg
CLTENT: MANAGER (P,D & D) ROCKHAMPTON S
Checked By : NR Signatory : NR
A.D.Magwire W.A.DalI1Iels
Page: 1. of 1 Report No : 29089 Date : 08/04/08 CF/0790/812
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Qld Dept. of Main Roads
Materials Services

Rockhampton Laboratory
216 Richardson Road

REPORT ON
DESIGN

Rockhampton North Rockhampton Qld CEMENT CONTENT
Lab Number R08/0341 Chainage : _CH. 19.700km

Job Number 54/41F/507 Sample Loc.: _RHS

Item number : _420 N

Submitted by : _THIS LABORATORY Depth - e Layer : _-_
Senders No : _SECT 6 PH2 Mat Source : _AS PER LUOCATION

Sampled By

: THIS LABORATORY

Samp. Method ASi289.1.2.1 ¢l 6.5.4 Item Desc. Base N
Date sampled 06/03/08 JANN
Date tested 27/03/08
Test Method (Q115 )
Target Average Target Average Cement Average
Moist Cont Moist Cont Dry Density Dry Density Cont ucs
(%) (%) (t/m3) (t/m3) (%) (MPa)
9.2 9.4 2.053 2.050 1.0 0.4
9.2 9.1 2.053 2.054 2.0 0.6
9.2 8.2 2.053 2.072 3.0 0.9
9.2 9.3 2.053 2.051 4.0 1.1
z.0 Target strength
.............. — o
l‘; 2.0 AN | .....
ey i :
= i Req. Cement Content
-’ 1.0 _.J?""'M
m ,--"'-F** 4 3-5 (%)
§ T E3 0
" i s g m
= S Additive type
: GB CEMENT
Additive source
Cement Aus
3.0 z.0 3.0 4.0 E.Q '
Cement Content ()
Remarks : - Port Alma Section 6 Pothole 2

C13i

o

nt:Manager (PD&D) Rockhampton

Checked By NR Signatory : NR
A.D.Maguire
Page: 1 of 1 Report No : 29011 Date : 28/03/08 CF/0790/S12

Accreditation Number: 2360
Accredited for compliance
with ISO/IEC 17025

This document is issued in
accordance with NATA’s
accreditation requirements.

ACCHEGTED FOR
TECHNICAL

COMPETENGCE

T Pade Number: 113 of 321




Qld Dept. of Main Roads

Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE
Rockhampton Laboratory North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number : _RO8/0303 ~ Lot Number : Rgst No:-
Job Number : _54/41F/507 Chainage : _CH. 4.726km
Item number : _420 Sample Loc.: _1.1m R of CL
Submitted by : _THIS LABORATQRY
Senders No L Depth : Layer : _-
Sampled By : _THIS TLABORATQORY Mat Source : A PER T(J'TI-‘ IION
Samp. Method : _A51289.1.2.1¢l§.5.4 N
Date sampled : _07/03/08 Item Desc. : _Base .
Date tested : _20/03/08 N
Moisture Content Dry Density
(% ) (t/ m3) Q Accreditation Number: 2360
Accredited for compliance
11.2 1.956 NATA with ISO/IEC 17025
12 .4 1.950 This document is issued in
accordance with NATA's
;03.5 i—- gzg :Eﬁiﬁﬁ“é accreduani rejqu:rements.
. ,_ .
Moisture Content Q102Aa Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%$)| 0O
Mould Dia. (mm) 105 Density of Oversize (t/m3)| -
~ 2';5 2-.'.265
rg 1.99 {2 e M.D.R. Comp. Effort
N 190:.STD
hed 1.97 =)
3’ Test Method
PR Q11@C
£ " \\ 3
= 1.83 2 £
2 OMC () 11.4
=
12 MDD (t/m3) 1.978
2.0 5.0 10.0 i1.0 1z .0 13 .0
Moisture Content ()
Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON ~
PORT ALMA SECTION 2% GB CEMENT ADDED
Checked By : NR Signatory : NR
A DU .Maguire W.Aaniels
Page 1 o0of 1 Report No : 29080 Date : 08/04/08 CF/0194/839
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Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON

' Materials Services 216 Richardson Road MOISTURE
Rockhampton Laboratory : North Rockhampton Q1d DENSITY RELATIONSHIP
Lab Number : _R08/0307 Lot Number : Rgst No:-
Job Number : _54/41F/507 Chainage : _CH. 6.822km
Item number : _420 Sample Loc¢.: _RHS
Submitted by : _THIS LABORATORY
Senders No : : Depth 3 Taver : _-
Sampled By : _THIS LABORATORY Mat Source : As PER LOCAHTION
Samp. Method : _281289.1.2.1 ¢l 6.5.4 NN
Date sampled : _07/03/08 Item Desc. : _Base _
Date tested : _15/03/08 N
Moisture Content Dry Density
(%) {(t/m3) ( Accreditation Namber: 2360
NATR Accretﬁx‘té% for compliance
9.5 1.934 TS0
11.5 1.933 This document is issued in
9.0 1.900 ;T“EMEEZ acccg;iaqce with NATA’s
- . CLULGECILEN  accreditati i
12.7 1.918 Lo R et
Moisture Content | Q102A ‘ Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%){ ©
Mould Dia. (mm) 105 Density of Oversize (t/m3)| -
‘_. — 35
~ AT B
m N SN e B
2 1.96 o g g 3 ;] M.D.R. Comp. Effort
} /, N % o 188:.5TD
™o 1.5% { '-.. : %
8 / £ - S - Test Method
W 192 / ) o 2118C
E 2 K
3 85 -
E Vo OMC () 18.2
a
1.88 B MDD (t/m3) 1.957
8.0 .0 10.0 i1.90 12.0 1z.0
Moisture Content ()
Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON 2% GB CEMENT ADDED
PORT AYVMA SECTION ? PATHOLE 1
Checked By : NR Signatory : NR
L Mg ULIIE W.A. DAaIlels
Page : 1 of 1 Report No : 29081 Date : 08/04/08 CF/0194/839
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Submitted by

: _THIS TLABORATQORY

{j Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON
. Materials Services 216 Richardson Road MOISTURE
[ Rockhampton North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number : _R08/0366 Lot Number : Rgst No:
‘ Job Number : _54/41F/507 Chainage : _CH. 7.526km
[1 Item number 420 Sample Loc.: _RHS

Senders No : _SECT 2 PH2 Depth T = Layer : _-
[1 Sampled By : _THIS TABORATORY Mat Source : _AS PER LOCATION
+, Samp. Method A§1289.1.2.1¢1 6.5.4 SO\
Date sampled : _07/03/08 Item Desc. : _Base _
Date tested 15/03/08 N
Moisture Content Dry Density
% t/m3
( ) ( / ) ., Acreditation Number: 2360
&N Accredited for compliance
7.9 2.110 FNV:W  with ISO/EC 17025
9.0 2.100 \
N This document is issued in
7.0 2.111 Ma accordance with NATA’s
5.9 2.087 accreditation requirements,

TECHNICAL
PETE\‘IGE

Moisture Cont
Test Method

ent Q102A

Mould Dia. {ram) 105

Max Particle Size (mm)| 19.0
Oversize Stone >37.5mm (%)| 0
Density of Oversize (t/m3)| -

s N e N S N i T s B s B monn

~ 2. 50 g'._?o
? 2. 14 s M.D.R. Comp. Effort
~ 3 188 STD
[ st 2.12
ﬁ = Test Method
PR g11d@C
- = =y
D
E n Z .08 Laan g ......;-»—:
- a /{ : OMC () 7.8
& NS
B < <08 : MDD (£t m3) 2.128
" £
% .= BELE €.5 ‘?.5 8.5 4.5
[ Moisture Content (%)
. Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON
: Zariati n_to method CL 4,.XV 2%Z GB cement added y
— Checked By : NR Signatory NR
. A.D.Maguire W.A_Daniels
I Page : 1 of 1 Report No : 29008 Date : 28/03/08 CF/0194/839
I

oD age Number: 116 o0f 321 -




Qld Dept. of Main Roads Rockhampton Laboratory REPORT ON
. Materials Services 216 Richardson Road MOISTURE
' Rockhampton Laboratory North Rockhampton Qld DENSITY RELATIONSHIP
~ Lab Number : _R08/0316 Lot Number : Rgst No:
- Job Number : _54/41F/507 Chainage : _CH. 10.372km
-~ Item number : _420Q Sample Loc.: _1.8m R of CL_ _OWP
~  Submitted by : _THIS LABORATORY _
__ Senders No - Depth : = Layer : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER LOCATION
L. Samp. Method : _A81289.1.2.1¢l 6.5.4 ‘ N
Date sampled 07/03/08 Item Desc. : _Base
[ Date tested 12/03/08 N
- Moisture Content Dry Density
(%) (t/m3) ‘ Accreditation Number: 2360
- \ Accredited for compliance
7.6 2.064 TN\ with ISO/IEC 17025
¥ 8.7 2.072 _ A
f This d t is issued in
¥ 9.7 2.044 y aceordance with NATA's
6.7 2.007 53?;’:5@% accreditation requirements.
L Moisture Content Q102A Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)]| O
B Mould Dia. (mm) 105 i Density of Oversize (t/m3)| -
‘ SR = P e e
L M 2.0 SEERNRIE M.D.R. C Effort
z.0 PR D .D.R. Comp. ar
£ Lo D :
3 o : TN % 188:+8TD
T [ P [ o iouts /INPRCIS: CHRSSRUN SOOI (RN, AR - SN 5o N
o ‘ :
F ﬁ z.0% /E~ N ::i;C"Ethud
Tk /o b
B & 2.02 / xx
= o i L OMC () 8.2
S RS
. a VA
» z.00 i MDD (t/m3) Z.B86
f L 3
5.5 5.5 7.5 8.5 3.8 10.5
Moisture Content (%)
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON 2% GB CEMENT ADDED

PORT ALMA SECTTON SECTTON 3 TRENCH 1

Checked By : NR Signatory NR
A.D.Maglire .ADé&niels
Page : 1 of 1 Report No : Date 08/04/08 CF/0194/S39
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Q1ld Dept. of Main Roads Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE
Rockhampton Laboratory North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number : _R08/0323 Lot Number : Rgst No_:-
Job Number : _54/41F/507 Chainage : _CH. 11.158km
Item number : _420 Sample Loc.: _RHS
Submitted by : _THIS TABORATORY -
Senders No : Depth : - layver : _ -
Sampled By : _THIS LABRORATORY Mat Source : _AS PER LOCATION
Samp. Method : _AS1289.1.2.1¢l 6.5.4 N
Date sampled : _07/03/08 Item Desc. : _Base _
Date tested : _12/03/08 N
Moisture Content Dry Density
(%) (t/m3) Accreditation Number: 2360
Accredited for compliance
8.0 2.106 with ISO/IEC 17025
9.2 2.076 This document is issued in
7.4 2.094 accordance with NATA’s
6.4 2.060 accreditation requirements.
Moisture Content Q102Aa Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| 0O
Mould Dia. {(mm) 105 )7 Density of Oversize (t/m3)| -

- Z.E3 - é'.ss o

2 z.12 N Y Tl ML.D.R. Comp. Effort

N B e A E» .
z2.10 }‘ et ..\ 5 -

3‘ ? 1\ ~ £ Test Method

; 2.08 ’,‘5 ; > \h\ Q118aC

g A i, e 3

= 2.06 /'-'!' -."-\\ :

= L) 1\ OMC (%) 8.8
z.0% g MDD (t/m3) | 2.187

E.0 3:0 7.0 .0 8.0 1i0.0

Moisture Content ()

Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON 9% GB CEMENT ADDED .

PORT AlLMA SECTION 3 POTHOLE 1
Checked By : NR Signatory NR
A.D.Ma&guire W.A.Danrels

Page : 1 of 1 Report No : 29083 Date : 08/04/08 CF/0194/839
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Qld Dept. of

Main Roads

Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE

Rockhampton North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number R0O8/0329 Lot Number Rgst No:

Job Number : _54/41F/507 Chainage : _CH. 17.270km

Item number 420 Sample Loc.: _RHS

Submitted by : _THIS LABORATORY —

Senders No : _SECT 4 PH2 Depth : - Laver : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER L.OCATION

Samp. Method A51289.1.2.1 cl 6.5.4

Date sampled : _07/03/08 Item Desc. Base

Date tested : _14/03/08

Moisture Content Dry Density
(%) (t/m3) -
b, Acrreditation Number:
8.6 2.061 Accrfzdil:’.d for compligggg
10.0 2.059 Q\IA with ISO/IEC 17025
10.6 2.017 N7 ' This document is issued in
ACCREDITED FOR accordance with NATA’s
7.8 2.030 z'ie?‘cs accreditation relquiremems.
Moisture Content Q102a Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%){ O
Mould Dia. (mm) 105 1 Density of Oversize (t/m3)| -
-~ 5.58 ' 2.5 2?5
? 2.08 3 o : 1 M.D.R. Comp. Effort
- 188» STD
-  2.06 i vy '
- ? o
# : Y‘ Test Method
apef ! >,
m 2 - Dq_ i ---------- ... \ ." q 1 1C
= i, 3 :
= %
T 02 7 8
T i OMC (:2) 9.4
A
z.00 MDD (t/m3) 2.874
€.5 7/ 5 8.5 3.8 i0.5 11.5
Moisture Content (%)
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
_Variation to method CL 4.XV 2% GB cement adde4d
Checked By : | NR | Signatory : NR
A.D.Maguire LA Daniels
Page 1 of 1 Report No : 29005 Date : 28/03/08 CF/0194/839
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(.

Qld Dept.
Materials Services

of Main Roads

216 Richardson Road
North Rockhampton Qld

Rockhampton Laboratory REPORT ON

MOISTURE
DENSITY RELATIONSHIP

Rockhaumpton

Lab Number R08/0334 Lot Number : Rgst No:
Job Number 54/41F/507 Chainage : _CH. 18.195km
Item number 420 Sample Loc.: _RHS

Submitted by
Senders No
Sampled By
Samp. Method

e e

_THIS LABORATORY

SECT 5 PH2

_THIS LABORATORY

A81289.1.2.1 ¢1 6.5.4

Depth :
Mat Source :

- _ Layer : _-
AS PER LOCATION

Date sampled : _06/03/08 Item Desc. Bage
Date tested : _14/03/08
Moisture Content Dry Density
(%) (t/m3)
fomclipdreNomiar o
Tedlte: omplhiance
8.2 2.022 With ISO/IEC 17025
9.3 2.053 This document is issued in
l O . 2 2 - 0 4 9 ;cEcwzmr:a €OR accordance with NATA’s
10.9 2.018 Bl o ccreditation requirements,
Moisture Content Q1024 Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| O
Mould Dia. (mm) 105 ! Densgity of Oversize (t/m3)| -
~ f@% ;.74
? 2.07 ot T M.D.R. Comp. Effort
A L2 : »
- }(’ 188:: STD
[ 2 .05 / 9-. > z 5 :; .
-E //% & o Test Method
E z.03 A ; : z 2 Q118C
o // \\
s —— / \
- 7 \ ™.
= OHMC () 9.8
1.29 "?“' '1 MDD (t/m3} 2.A859
7. Z.0 3.0 i0.0 11.0 12.0
Moisture Content ()
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
Varggtion to method CL 4 .XV 2% GB cement added p
Checked By : | NR Signatory : NR
A.D.Maguire AT 1
Page 1 o0f 1 Report No : 29006 Date : 28/03/08 CF/0194/839
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Qld Dept. of Main Roads
Materials Services
Rockhampton Laboratory

Rockhampton Laboratory REPORT ON
216 Richardson Road MOISTURE _
North Rockhampton Qld DENSITY RELATIONSHIP

Lab Number R08/0338 Lot Number : Rgst No:-

Job Number : . 54/41F/507 Chainage CH. 18.900km

Item number : _420 - Sample Loc¢.: _RHS

Submitted by : _THIS LABORATORY —

Senders No 2 Depth : = Laver -
Sampled By : _THIS LABORATORY Mat Source : _AS PER ILOCATION

Samp. Method : _281289.1.2.1 ¢l 6.5.4

Date sampled : _06/03/08 Item Desc. : _Base

Date tested : _14/03/08 '

—

Moisture Content

Dry Density

(%) (t / m3) ; ‘ Adcreditation Number: 2360
Accredited for compliance
8.1 2.096 NATA with ISO/IEC 17025
8.8 2.081 \ y This document is issued in
7.3 2.077 sccneED Fun accordance with NATA’s
- . TECHNICAL wo iy .
5.9 2.064 or.ws'rsncs accrgchtaﬂon requirements,

— Moisture Content | Q102A Max Particle Size (mm)| 19.
Test Method Oversize Stone >37.5mm (%)| O
B Mould Dia. (mm) 105 - Density of Oversize (t/m3)| -
~ sEs Fofg .65
~ ? z.12 Y ) 3 M.D.R. Comp. Effort
—~ :l\., E ....... »'_‘-.. X Y - 1EBZSTD
& “ 2.0 ‘/\ "
.2 e Test Method
o =ee gt \\ Q110C
E A N\
T A W A\
2.08 4
- A N {oMe ) 7.8
. ) ’ i
2. 0% s MDD (t/m33 Z.898
% .5 2.8 &£.5 7.5 8.8 5.8
: Moisture Content ()
- Remarks ~ CLIENT-MANAGER (PD&D) ROCKHAMPTON
: { 2% GB CEMENT ABDED R
- Checked By : NR Signatory :
— A.D.Magaire W.A<cD#fiels
s Page : 1 of 1 Report No : 29084 Date : 08/04/08 CF/0194/839
B

Padcie Number: 121 of 321
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Q1ld Dept. of

Main Roads

Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE

Rockhampton North Rockhampton Q14 DENSITY RELATIONSHIP
Lab Number : _R08/0341 Lot Number : Rgst No:

Job Number 54/41F%/507 Chainage : _CH., 19.700km

Item number 420 Sample Loc.: _RHEHS

Submitted by THIS LABORATORY

Senders No SECT 6 PH2 Depth Layer : _-_

Sampled By
Samp. Method

e e

: _THIS I.ABORATORY Mat Source

A51289.1.2.1 ¢l 6.5.4

AS PER TLCCATION

Date sampled : _06/03/08 Item Desc. Base
Date tested : _12/03/08 A
Moisture Content Dry Density
( - ) ( t/m3 ) Accreditation Number: 2360
‘Accredited for compliance
8.9 2.048 with ISO/IEC 17025
10.1 2.033 This document is issued in
8 - 0 2 . 0 0 3 ACCREDITED FOR accordance with NATA’s
10.9 2.015 ISRl o ccreditation requirements.
Moisture Content Qi02A Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| O
Mould Dia. {mm) 105 ! Density of Oversize (t/m3)| -
-~ Soed ."'-__ 3 70
? z.08 |G 5 T M.D.R. Comp. Effort
Y R R 188x STD
- z.0% ' a3
2 /ﬁ b\\ N I Test Method
'E 2 .02 / (», i\\m '__. : q 118C
= / i ™
] N
= Z.00 A \ -
) /: \ DOMC () 9.2
&
o R MDD (t/m3) Z.A53
6.5 LB 8.5 5.E i0.58 i1 .5
Moisture Content ()
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
Variarion to method CI. 4 xv 2% GB cement added Z
Checked By NR Signatory : % NR
A D.Maguire JE.Daniels
Page 1o0f1 Report No : 29007 Date : 28/03/08 CF/0194/S839

Page Numbéer-122 of 321
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Q1d Dept. of Main Roads
Materials Services

Rockhampton Laboratory

Rockhampton Laboratory
‘216 Richardson Road

North Rockhampton Qld

REPORT ON

GRADING (General)

Job Number
Submitted by

TR TR TY

54/41F/507
THIS LABORATORY

Mat Source :

AS PER LOCATION

|
|
I
|
I
|
|
|
I
|

|
|
|
l
|
|
l
I‘

Item number 206 Item Desc. : _Subgrade
Lab Number| R08/0309 R08/0318 RO8/0332
Senders Nunber
Lot Number
Chainage| CH. 6.822km CH. 10.372km CH. 17.803km
Sample Location| RHS 1.8m R of CL. OWP RHS
Layer| - - -
Depth| - - I -

Sanpled By| THIS LABORATORY THIS LABORATORY | THIS LABORATORY
Samp. Method| AS1289.1.2.1 ¢l 6.5.4 | AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 cl 6.5.4
Date Sampled| 07/03/08 07/03/08 06/03/08

Date Tested| 28/03/08 26/03/08 19/03/08
Percenta 1
A.S. Sieve = %ﬁ I :
Size R08/0309 RJ§703‘B | R08/0332
[ 75.0 mm
| 53.0 mm 4 100
| 37.5 mm | 95
| 26.5 mm 100 87
| 19.0 mm 100 99 80
| 9.5 mm 99 7 97 66
| 4.75 mm 98 94 57
| 2.36 mm 97 NS 91 50
| 425 mm | 94 | 89 39
| 075 m | 90 N | 86 31
| Tests | Results
|L.L.  (QL04K/D) | 52.6 | 44.8 32.2
|p.I. (Q105) | _3h.8 24.6 8.8
|L.S. (Q106) | 17.0 12.8 3.2
[M.A.L. (Q107) | - | = -
IP.I.* % < 0.425m| 2999 2189 341
|L.S.* % < 0.425mm| 1603 1139 | 124
|Ratio 0.075/0.425 0.96 | 0.96 | 0.80
Remarks : RC8/0309 - CLIENT-MANAGER (PDSD) ROCKHAMPTON
RO8/0318 - CLIENT-MANAGER (PD&D) ROCKHAMPTON
R08/0332 - - CLIENT-MANAGER (PDsD) ROCKHAMPTON
] NR
Signatory :
W.Adaniels
| Page: 1 of 2 Report No : 29235 Date : 23/04/08 CF/0790/S07 |
Accreditatio;l Number: 2360
Accredited for compliance
(YI.N/:§  with ISOEC 17025

Paade Number: 124 of 321

ACLRKOITEE R
TECHNICAL
COMPETENCE

This document is issued in
accordance with NATA’s
accreditation requirements.



Lo T

]

|

100 = — - — —re—
Grading Limit — Not specified
T . =T
@ 99 —
[ S—
]
r se{"| RBE/A3A9
S RB8/8318 R
= s RBB78332
4
- N
= ca
m »
w ~~~~~
o g [ —————————— S oS
m ..........
u .n -
pert g [
s | e |
= 38 &
(1]
O
4 28
b
m -
19 AN
| A.8. Sieve )
) MI CROMETRES - MILLIMETRES = =
24 w @ W W
& ™M r~ n s &
© . . . . ¢ 8 Mmow
~ i ™~ + o - N MW~
/
Checked By : NR " signatory : IR —
Wit oearrers _ W.ATDaniels
| Page: 2 of 2 Report No : 29235 Date : 23/04/08 CF/0790/807 |

Paade Number: 125 of 321



L.

Lo

L

Qld Dept. of Main Roads
Materials Services

Rockhampton

Rockhampton Laboratory
216 Richardson Road

North Rockhampton Qld

REPORT ON

GRADING (General)

Job Number

Submitted by

|
I
I
|
|
|
|
|
|
|

|

54 /41F/507

: _THIS LABORATORY

Mat Source

: _AS PER TLOCATION

Remarks : ROB/0324  ~

CLIENT-MANAGER (PD&D) ROCKHAMPTCN

Item number : _206 Item Desc. : _Subagrade
Lab Number| R08/0324 R08/0330 RO8/0335
Senders Nurber
Lot Nurber
Chainage| CH. 11.158km CH. 17.270km CH. 13.195km
Sample Location| RHS RHS RHS
Layer| - - =
Depth| - = =
Sampled By} THIS LABORATORY THIS LABORATORY THIS LABORATORY
Samp. Method| AS1289.1.2.1 ¢l 6.5.4 | AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 cl 6.5.4
Date Sampled| 07/03/08 07/03/08 06/03/08
Date Tested| 28/03/08 13/03/08 26603[?3
] Percentace passina by mass O
A.S. Sieve TAMOEY
Size R08/0322 | DR/ 0z RO8/0335
75.0 mm 100 - 100 |
53.0 mm )8 98 |
37.5 mm 94 94 |
26.5 m 89 91 |
19.0 mm 100 84 86 |
9.5 mm 99 _ /) 73 71 ]
4.75 mm 98 65 62 |
2.36 mm 97 _ N\ 63 58 |
.425 1 95 ! 50 | 50 |
.075 mm 93 _ | 40 | 43 |
Tests | A Results |
[L.L.  (Q104X/D) 51.8 30.8 | 32.6 |
|p.I. (Q105) ~28.2 8.4 8.6 |
|L..S. (Q106) 15.4 4.2 4.4 |
|M.A.L. (Q107) = - - i
[P.I.* % < 0.425mm 2676 418 433 |
|L.S.* % < 0.425mm 1461 209 [ 221 |
|Ratio 0.075/0.425 0.98 0.80 | 0.85 [
, \

RO8/0230 - CLIENT-MANAGER (PD&D) ROCKHAMPTON
R08/0335 - - CLIENT-MANAGER (PD&D)
Signatory :‘ R
| Page: 1 of 2 Report No : 29236 Date : 23/04/08 CF/0790/807 |

NATA

ATCHELITED HOHe
TECHNICAL
COMPETENCE

Paade Number: 126 of 321

Accreditation Number: 2360
Accredited for compliance
with ISO/IEC 17025

This document is issued in
accordance with NATA’s
accreditation requirements.
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Qld Dept. of Main Roads
Materials Services

Rockhampton

North

Rockhampton Laboratory
216 Richardson Road

Rockhampton Qld

REPORT ON

Job Number
Submitted by :

: _54/41F/507

Mat Source :

GRADING {(General)

AS PER LOCATION

THIS LABORATORY

Item number : _206 Item Desc. : _Subgrade
Lab Number| R08/0313 R08/0339 R08/0343
Serders Number
Lot Number
Chainage| CH. 7.526km CH. 18.900km CH. 19.700km
Sample Location| RHS RIS RHS
Layer| - - =
Depth| - - -
Sampled By| THIS ILABORATORY THIS LABORATORY | THIS LABORATORY
Samp. Method| AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 cl 6.5.4 | AS1289.1.2.1 cl 6.5.4
Date Sampled| 07/03/08 06/03/08 06/03/08
Date Tested| 02/04/08 20/03/08 %Qég%/os
. Percentage passing by mass 1 )
A.S. Sieve Tab rsaber
Size R08/0313 | “"ROA/ RO8/0343
| 75.0 mm 100 |
[ 53.0 mm 100 99 |
| 37.5mm | 99 93 |
[ 26.5 mm 95 87 |
| 19.0 mm %2 81 [
| 9.5 mm Y4 83 73 |
| 4.75 mm 100 76 64 |
| 2.36 mm 99 N 68 56 |
| .425 mm | 99 (@ 62 45 |
| .075 m | 98 N 55 37 |
| Tests ! o __Regults ~—— |
|L.L.  (Q104%/D) | 75.6 | 32.4 31.6 \
|P.I. (Q105) 56.8 7.0 9.2 [
|L..s. (Q106) 18.4 2.6 3.8 |
[MA.L.  (QL07) = - - |
[P.I.* $ < 0.425mm 5600 433 417 |
|L.S.* % < 0.425m 1814 161 172 |
|[Ratio 0.075/0.425 0.99 0.88 0.82 |
Remarks : R08/0313 - CLIENT-MANAGER (PD&D) ROCKHAMPTON
R08/0339 - - CLIENT-MANAGER (PD&D) ROCKHAMETON
R08/0343 - - CLIENT-MANAGER (PD&D) ROCKHAMPTON
» NR
i Signatory : I
| Page: 1 of 2 Report No : 29237 Date : 23/04/08 CF/0790/507 |

NATA

ACCREDILR M
TECHNICAL
COMPETENCE

Paade Number: 128 of 321

Accreditation Number: 2360
Accredited for compliance
with ISO/IEC 17025

This document is issued in
accordance with NATA's
accreditation requirements.
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.. Q1d Dept...of Main Roads - Rockhampton.Laboratory .. . ... . ... REPORTP-QNzmssm

Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Qld CBR
Lab Number : _R08/0309 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 6.822km
Item number : _206 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY :
Senders No s Depth S . _ Layer : _-
Sampled By : _THIS LABQRATORY Mat Source : _AS PER IOCATION
Samp. Method : _A81289.1.2.1¢l 6.5.4
Date sampled : _07/03/08 Item Desc. : _Subgrade
Date tested : _07/04/08 S
CBR Test Method Q113C-1998 MOR Details
- Sample Nunber R08/0309
Test Condition Soaked MDD (t/m3) 1.596
oac (%) 22.3
MR Test Method Q110A-1996
Nominated Dry Density (t/m3) | 1.548 Achieved Dry Density (t/m3) | 1.551
Nominated % MOD (%) | 97.0 Achieved % MDD (%) | 97.2
| Nominated Moist. Cont. % 22.3 Achieved Moist. Cont. (%) | 22.1
Nominated % OMC (%) | 100 | Achieved $ OMC (%) | 99 |
MC after Penetration %) | - CBR 2.5 mm 2.0
MC Penetrated End (%) Z CBR 5.0 mm 2.0
Swell %) | »3.3 Material CBR Value
| at achieved DD and MC bW |
Remarks : CLIENT-MAWAGER (PD&D) ROCKHAMPTON .,
Y% 7 NR Bl
Checked By : NR Signatory :
, ‘W E@aniers W.A.Daniels
Page : 1 of 1 Report No : 29249 Date : 23/04/08 CF/0892/837

Accreditation Number: 2360
Accredited for compliance
with ISO/TEC 17025

NATA

This document is issned in

acGREDIED 1R accordance with NATA’s
TECHNICAL e e .
LIt accreditation requirements.
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—
e 91G Dept. of Main Roads ___ _Rockhampton.laboratory:——— ... REPORT—QNs—= - _
Materials Services 216 Richardson Road SINGLE POINT
B Rockhampton Laboratory North Rockhampton Qld CBR
—  Lab Number : _R08/0313 Lot number
- Job Number : _54/431F/5Q7 Chainage : CH. 7.526km
— Item number : _206 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY
B Senders No 5 Depth : —— _ Layer : _-
| Sampled By : _THIS LABORATORY Mat Source : AS PER 1.OCATION
Samp. Method : _AS1289.1.2.3¢l §.5.4
— Date sampled : _07/03/08 Item Desc. : _Subgrade
: Date tested : _08/04/08 {
= CBR Test Method Q113C-1998 MK Details
- Sample Nunber R08/0313
g Test Condition Soaked MOD (t/m3) | 1.541
: oavc (%) 23.8
= MDi Test Method Q110A-1996
- Nominated Dry Density  (t/m3) | 1.495 Achieved Dry Density  (t/m3) | 1.498
» Nominated % MDD (%) | 97.0 Achieved % MDD (%) | 97.2
- Nominated Moist. Cont. (%) | 23.8 Achieved Moist. Cont. (%) | 23767
— Nominated % oMC (%) | 100 Achieved % OMC (%) | 99
[ | @ after penetration ®) | - CER 2.5 mm 0.8
L MC Penetrated End % | - CBR 5.0 mm 0.6
- Swell %) | >6.9 Material CBR Value
5 at achieved DD and MC 0.8
. {
* Remarks : CLIENT-MANAGER (PD&D) ROCKHAMPTON 4 DAY SOAK /
Y . v 2
E Checked By NR Signatory : NR
| T W.ATDaniels W.A.Daniels
Page : 1 of 1 Report No : 29250 Date : 23/04/08 CF/0892/837
|
Accreditation Number: 2360°
Accredited for compliance
- L PN YW with ISO/IEC 17025
B This document is issued in
?’EQ’:’Q}T{&'EE accordance with NATA’s
. ‘ HXZATNEI accreditation requinements.
B

Paade Number: 131 of 321



-
. Materials Services 216 Richardson Road SINGLE POINT
‘ Rockhampton Laboratory North Rockhampton Qld CBR
— Lab Number : _R0O8/0314 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 17.526km
— Item number : _206 Sample Loc.: _RHS
o Submitted by : _THIS LABORATORY
Senders No 3 : Depth T = Layer : _-
. Sampled By : _THIS LABORATORY Mat Source : _AS PER IQCATION
Samp. Method : _A§1289.1.2.1 ¢l 6.5.4
— Date sampled : _07/03/08 Item Desc. : _Subgrade
| Date tested : _14/04/08 {
o CBR Test Method Q113C-1998 MOR Details
F‘ : Sample NMunber R08/0313
T Test Condition Soaked MDD (t/m3) 1.541
oac (%) 23.8
— MDF. Test Method Q1l10A-1996
B Nominated Dry Density  (t/m3) | 1.495 Achieved Dry Density  (t/m3) | 1.492
* Nominated $ MDD (%) | 97.0 Achieved % MID (%) | 96.8
-~ -- | Nominated Moist. Cont. (%) | 23.8 Achieved Moist. Cont. . (%) | 24.0
— 7| Nominated % OMC _ (%) { 100 Achieved % OMC (%) 101
: MC after Penetration %) | - CBR 2.5 nmm 1.0
— MC Penetrated End (%) - CBR 5.0 mm 0.8
Swell %) >6 Material CBR Value
» at achieved ID and MC 1.0
|
» Remarks : CLIENT-MANAGER (E}D&D) ROCKHAMPTON 10 DAY SOAK P
B Checked By : NR Signatory : NR
[ W.Z7Daniels W.A.Daniels
- Page : 1 of 1 Report No : 29251 Date : 23/04/08 CF/0892/837
— Accreditation Number: 2360
Accredited for compliance
& NATA with ISO/TIEC 17025
LS This document is issued in
ACTH AL FOR accordance with NATA's
AN o ccreditation requirements.
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l_—lT__:Qld:Dept’:—.’—iof=Marin:Roadsteekhampton:Laboratoryiz;%eREPeRTLeNf;l
—~ Materials Services 216 Richardson Road SINGLE POINT
_ Rockhampton Laboratory North Rockhampton Q1d CBR
Lab Number R08/0318 Lot number :
. Job Number 54/41F/5Q07 Chainage : _CH. 10.372km
Item number : _206 Sample Loc.: _1.8m R of €I, _OWP
- Submitted by : _THIS LABORATORY
Senders No : Depth T = . Layer :
—  Sampled By : _THIS LABORATORY Mat Source : _AS PER 1.OCATION
_ Samp. Method : _AS1289.1.2.1¢l 6.5.4 I
- Date sampled : _07/03/08 Item Desc. : _Subgrade
s Date tested : _01/04/08 - N
- CBR Test Method Q113C-1998 VDR Details
' Sample Nunber R0O8/0318
- Test Condition Soaked MDD (t/m3) 1.538
ove (%) 25.4
3 MDR. ‘Test Method Q110A-1996
Nominated Dry Density (t/m3) | 1.492 Achieved Dry Density  (t/m3) | 1.489
— Nominated % MID (%) 97.0 Achieved % MDD %) 96.8
. Nominated Moist. Cont. (%) | 25.4 Achieved Moist. Cont. (%) | 25.7
Nominated % OC (%) 100 | Achieved % OMC (%)_|.101__
B MC after Penetraticn (%) - CBR 2.5 mm 3.5
MC Penetrated End % | - CBER 5.0 mm 3.5
- Swell % | 2.7 Material CER Value
: at achieved DD and MC 3.5
._J‘ s
= Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON 4
o N(@¥ - NR
Checked By : ! NR Signatory :
- Z-J‘ZZIT. ire W.Bszpaniels
= Page : 1 of 1 Report No : 29107 Date : 08/04/08 CF/0892/837
B ; Accreditation Number: 2360
) RN\ ccredited for compliance
- NATA with ISO/IEC 17025
— I This document is issued in
e accordance with NATA’s
r i&ﬁ:‘ﬁ'ﬁ.fé& aqcreditation requirements.

Paace Number:
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Accreditation Number: 2360
Accredited for compliance
with ISO/IEC 17025

NATA

This document is issued in
ACERLTHIED Fops accordance with NATA's

TECHNICAL . . .
RULANEEN accreditation requirements,

Paae Number: 134 of 321

Q1A Dept.. of Main. RoadsmeockhamptonzLaboratozy—w e REPGRT QN
_ Materials Services 216 Richardson Road SINGLE POINT
' Rockhampton Laboratory North Rockhampton Qld CBR
—  Lab Number : _R08/0324 Lot number :
Job Number : _54/41F/507 Chainage : _CH. 11.158km
Item number : _206 Sample Loc.: _RHS _
. Submitted by : _THIS LABORATORY
Senders No & Depth : —— _ Layer : _-
» Sampled By : _THIS L.ABORATORY Mat Source : As PER I,.QCATION
Samp. Method : _A§1289.1.2.1 ¢l 6.5.4 —
" Date sampled : _07/03/08 Item Desc. Subgrade
, Date tested : _07/04/08 S
— CBR Test Method Q113C-1998 MOR Details
B Sample Number R08/0324
¥ Test Condition Soaked MDD (t/m3) 1.584
oac (%) 23.2
- MDF. Test Method Q110A-1996
B Nominated Dry Density  (t/m3) | 1.536 Achieved Dry Density  (t/m3) | 1.539
L Nominated $ MDD (%) | 97.0 Achieved % MDD (%) | 97.2
Naominated Moist. Cont. (%) | 23.2 Achieved Moist. Cont. (%) | 22.9
k Nominated % QMC (%) | 100 | Achieved $ OMC (%) | 99
| MC after Penetration %) | - CER 2.5 mmn 2.0
= MC Penetrated End %) | - CBR 5.0 mm 1.5
Swell %) | 3.7 Material CBR Value
— at achieved ID and MC 2.0
L Remarks CLIENT-MANAGER (PD&D) ROCKHAMPTON .
Lo 4
o NR : NR
_ Checked By : Signatory :
= W.ADaniels W.ACPaniels
. Page 1 of\3 Report No : 29252 Date : 23/04/08 CF/0892/837



e OJ.d-Dephas £- Main-Roadg—= ==Rockhampton=Laborateory——————=R SR
— Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Qld CBR
—  Lab Number : _R08/0332 Lot number :
- Job Number : _54/41F/507 Chainage : _CH. 17.803km
7 Item number : _206 Sample Loc.: _RHS
. Submitted by : _THIS LABORATORY / -
Senders No z Depth : = —_ _ Layer : _-
- Sampled By : _THIS LABORATORY Mat Source : _AS PER IQCATION
Samp. Method : _A81289.1.2.1 ¢l 6.5.4 ——
™ Date sampled : _06/03/08 Item Desc. : _Subgrade
., Date tested : _01/04/08
-
- CBR Test Method Q113C-1998 MDR Details
B Senple Nurber R08/0332
E Test Condition Soaked MDD (t/m3) 2.034
oMc (%) 10.5
™ MDE ‘Test Method Q110A-1996
' Nominated Dry Density (t/m3) | 1.973 Acirieved Dry Density  (t/m3) | 1.982
- Nominated % MDD (%) 97.0 Achieved % MID (%) 97.4
Nominated Moist. Cont. (%) | 10.5 Achieved Moist. Cont. .. (%) | 10.0- -
B Nominated $ OMC (%) | 100.0 | | Achieved S OMC (%) | 95
| N s (A4
| MC after Penetration @ | - CER 2.5 mm 26
- MC Penetrated End %) - CBER 5.0 mm 28
L.J. .
Swell (%) | 0.4 Material CBER Value
™ at achieved DD and MC 28
- Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON .
— =0 /7 )W« — ] NR
Checked By : L NR Signatory :
= A.D .Madgdire W niels
— Page : 1 of i Report No : 29109 Date : 08/04/08 CF/0892/837
. e Accreditation Number: 2360
X Accredited for compliance
¥ NATA with ISO/IEC 17025
This document is issned in
s BCERLLTLD Fun accordance with NATA"s
el accreditation requirements.
g
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- N1d-_Dept-—o0f-Main-Roads=

Rockhampton=Taboratory——

Materials Services 216 Richardson Road SINGLE POINT

[ Rockhampton Laboratory North Rockhampton Q1d CBR
Lab Number : _R08/0335 Lot number
[ Job Number  : _54/41F/507 Chainage : _CH. 18.195km
Item number : _206 Sample Loc.: _RHS
., Submitted by : _THIS LABORATORY K
[ Senders No - ; Depth i L= e Layer : _-
Sampled By : _THIS TABORATORY Mat Source : _AS PER IQCATION
Samp. Method : _251289.3.2.1¢cl 6.5.4 e\
E Date sampled : _06/03/08 Item Desc. : _Subgrade
. Date tested : _01/04/08 : N
[ CBR Test Method ©113C-1998 MOR Details
[ﬁ Sample Number R08,/0335
Test Condition Soaked MDD (t/m3) 2.003
oacC (%) 10.5
[ MDE Test Method Q110A-1996
[ Nominated Dry Density (t/m3) | 1.943 Achieved Dry Density (t/m3) | 1.938
Nominated % MDD (%) | 97.0 Achieved % MDD %) | 96.8
. {-Nominated-Moist. Cont. - (%) [-10:.5 ~Achieved Moist. Cont. - (%) { 10.8
[ MC after Penetration (%) - CBR 2.5 mm 17
MC Penetrated End (%) CER 5.0 mm 17
. Swell %) 1.2 Material CBR Value
i 1 at achieved ID ard MC 17
= Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON .
8 SO | . NR
Checked By : | Signatory :
- A.D.Maduire W.ADaniels
— Page : 1 of 1 Report No : 29110 Date : 08/04/08 CF/0892/837
AAm?;-tf;,if? Number: 2360
ceredi 1i
[ NATA with Isoggccoir;%gme
# This document is issued in
- Tl éccordance with NATA’s
L IRl accreditation requirements,
Paade Number: 136 of 321
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;li@ldeép.&ﬁeHaiﬂzR@ad%R@cmm%’oratmw—_*w*REmRﬂnﬁ*“#:
— Materials Services 216 Richardson Road SINGLE POINT
Rockhampton Laboratory North Rockhampton Q1d CBR
— Lab Number : _R08/0339 Lot number :
. Job Number : _54/41F/507 Chainage : _CH. 18.900km
Item number : _206 Sample Loc.: _RHS
—~  Submitted by : _THIS LABORATORY .
Senders No 2 Depth I .. _ Layer : _-
— Sampled By : _THIS_ LABORATORY Mat Source : _AS PER ILOCATION
Samp. Method : _281289.1.2.1 ¢l §.5.4 o
" Date sampled : _06/03/08 Item Desc. : _Subgrade
i Date tested : _01/04/08 N
- CBR Test Method Q113C-1998 MDR Details
[ Sample Mumber R08/0339
L Test Condition Soaked MDD (t/m3) 1.870
oM (%) 15.7
B MR Test Method Q110A-1996
h Nominated Dry Density (t/m3) | 1.814 Achieved Dry Density  (t/m3) | 1.818
= Nominated % MDD (%) | 97.0 Achieved % MD (%) | 97.2
- --Nominated-Moist. Cont.- -~(%) {15:7 -| - | Achieved Moist: Cont. (%) 154
" | Momimated ¥ oMC (%) 1100 | | Achieved 3 OMC ___ (%) [.98...
| MC after Penetration ® | - CER 2.5 mm 10.0
MC Penetrated End % | - CBR 5.0 mm 11
—
Swell %) | 1.0 Material CBR Value
B | at achieved DD and MC 11
r’;
L Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON
- ll_-___ NR
; Checked By : | NR Signatory : |_
= 2..D.MaGuire W.A.Paniels
- Page : 1 of 1 Report No : 29112 Date : 08/04/08 CF/0892/837
. Accreditation Number: 2360
o Accredited for compliance
YV N7 W with ISO/IEC 17025
— - This document is issued in
ScunEmTER ¢ OR accordance with NATA’s
B Rl accreditation requirements.
K
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eeeld. Dept.. of Main_Roads

[

Materials Services

Rockhampton Laboratory

North Rockhampton Qld

SINGLE
CBR

-Roc-"-k»h»ampbon--:LaberrateryWA‘REPeRT%éﬁw—;
216 Richardson Road

POINT
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— Lab Number : _R08/0343 Lot number
Job Number : _54/41F/507 Chainage : .CH. 19.700km
— Item number : _206 Sample Loc.: _RHS
—, Submitted by : _THIS LABORATQRY UL ) —
Senders No - Depth : = ——_ Layer
L Sampled By : _THIS IL.ABORATORY Mat Source : _AS PER IQCATION
Samp. Method : _AS1289.1.2.1¢l 6.5.4 :
"  Date sampled : _06/03/08 Item Desc. : _Subgrade
|, Date tested : _01/04/08 8
B
! CBR Test Method 0113C-1998 MDR. Details
- Sanple Nunber R08/0343
. Test Condition Scaked MDD (t/m3) 1.969
oM (%) 11.2
o MDR Test Method Q110Aa-1996
K Nominated Dry Density  (t/m3) | 1.910 Achieved Dry Density  (t/m3) | 1.919
L Nominated % MDD (%) | 97.0 Achieved $ MID (%) 97.5
. |. Nominated Moist. Cont. . - - (%) | 11.2 1 Achieved Moist. Cont. (%) |"10.7
7 -

: MC after Penetration % | - CER 2.5 mm 17
- MC Penetrated End ®) | - CER 5.0 mm 17
- N

Swell %) | 1.3 Material CBR Value

B ‘ at achieved DD and MC 17

L. Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON “

- '_'___NR— NR

. Checked By : | Signatory :

L A.D.M ire W.A Daniels

. Page 1 o0f 1 Report No : 29113 Date : 08/04/08 CF/0892/837

- P Accreditation Number: 2360

. Accredited for compliance
VY YW with ISO/IEC 17025

- i This document is issued in
aratauss accordance with NATA's

. Rl accreditation requirements.
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Q1ld Dept. of Main Roads
Materials Services

Rockhampton Laboratory
216 Richardson Road

REPORT ON
SINGLE POINT

Rockhampton North Rockhampton Qld CBR
Lab Number : _R08/0330 Lot number :

Job Number : _54/41F/507 Chainage : _CH. 17.270km
Ttem number 206 Sample Loc.: _RHS

Submitted by
Senders No
Sampled By
Samp. Method

ar ee e

: _THIS LABORATORY

THIS LABORATORY

AS1280.1.2.1 ¢l 6.5.4

Depth
Mat Source

Layer : _-

AS PER T.OCATION

Date sampled 07/03/08 Item Desc. : Subgrades
Date tested 15/03/08

CBR Test Method Q113C-1998 MDR Details

Sanple Number R08/0330
Test Condition Scaked MDD (t/m3) 1.966

oc (%) 11.4

MDR. Test Mzthod Q110A-1996
Nominated Dry Density  (t/m3) | 1.907 Achieved Dry Density  (t/m3) | 1.907
Nominated % MDD (%) | 97.0 Achieved $ MDD (%) | 97.0
Nominated Moist. Cont. (%) 11.4 Achieved Moist. Cont. (%) | 11.4
Nominated $ OMC (%) | 100 Achieved % OMC (%) | 100
MC after Penetration %) - CBR 2.5 mm 9.0
MC Penetrated End (%) - CBR 5.0 mm 10.5

1

Swell (%) G.3 Material CBR Value

at achieved DD and MC 10.5
Remarks CLIENT-MANAGER (PD&D) ROCKHAMPTON

e
Checked By : | Signatory : NR
Mactiew wIlIson A . Williamson

Page : 1 of 1 Report No : 29263 Date : 24/04/08 CF/0892/S37
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Accreditation Number: 2360
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Qld Dept. of Main Roads

Rockhampton Laboratory REPORT ON

Materials Services 216 Richardson Road MOISTURE

Rockhampton North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number R08/0330 Lot Number : Rgst No:

Job Number 54/41F/507 Chainage : _CH. 17.270km

Item number : _206 Sample Loc.: _RHS

Submitted by : _THIS LABORATORY

Senders No g Depth T - Laver : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER LOCATION

Samp. Method

A51289.1.2.1 ¢l 6.5.4

Date sampled 07/03/08 Item Desc. : _Subgrade
Date tested 12/03/08 AN
Moisture Content Dry Density
% t/m3
( ) ( / ) /& Accreditation Number: 2360
Accredited for compliance
12 .2 1. g 8; (YT-NY' W with ISO/EC 17025
16.3 1.84
\ This document s issued in
ig * ;‘ i * g gi %E accordance with NATA’s
. . SRSl accreditation requirements.
12.0 1.962 NS
10.3 1.955

Moisture Content Q1022
Test Method

Max Particle Size (mm)| 19.0
Oversize Stone >37.5mm (%)| 0

Mould Dia. (mm) 105 Density of Oversize (t/m3)| -
~ e ( -"..-
? .98 Y M.D.R. Comp. Effort
3 B 168 STD
- 1.8y e ux
3 & A R S Test Method
PEEEL A A o Q1184
= : : = )
A N

1 ‘86 uuuuuuuuu 12 a .-' "
7 g2 Y | OMC (%) 11.4
é £ 4 By

.82 t : MDD (t/m3) | 1.966

8.0 1.0 iz .0 1% .0 i6.0 1.0
Moisture Content (%)
Remarks CLIENT-MANAGER (PD&D) ROCKHAMPTON
CheckedTBy NR Signatory
Matthew Wilson A.Williamson

Page : 1 of 1 Report No : 29267 Date : 24/04/08 CF/0194/S39
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____01d Dept..of.Main.Roads...Rockhampton-Laboratory-—REPORT-ON-
— Materials Services 216 Richardson Road MOISTURE
- Rockhampton Laboratory North Rockhampton Q1d DENSITY RELATIONSHIP
" Lab Number : _RO8/0309 Lot Number : Rgst No:
— Job Number : _54/41F/507 Chainage : _CH., 6.822km
Item number : _206 Sample Loc.: _RHS
~  Submitted by : _THIS LABORATORY =
. Senders No 3 Depth I Layer : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER LOCZTION
. Samp. Method : _12$1289.1.2.1¢l §.5.4 <
Date sampled : _07/03/08 Item Desc. : _Subgrade
7 Date tested : _27/03/08 ~
- Moisture Content Dry Density
: (%) (t/ m3) Accraditation Number: 2360
e Accredited for compliance
20.3 1.576 with ISO/IEC 17025
R 19.6 1.558 This document is issued in
L 21.5 1.590 [N AN accordance with NATA’s
2 2.8 1.590 pSciutielll accreditation requirements.
— 23.9 1.562
- Moisture Content Q102A Max Particle Size (mm)| 19.0
..|-Test Method . .. .. e Oversize Stone >37.5mm (%) | O
g Mould Dia. (mm) [ 105 |Pensity of Oversize (t/m3)| -
7 -~
- g 1.61 M.D.R. Comp. Effort
L 188% STD
- kad 1.59
. 2 E//ﬁ~ Test Method
. =) I
B @ 157 > - Q118na
: / mrasmaye
- (4
; = /
. 1.55 4
— E 7 OMC () 22.3
- (=
1.8% MDD (t/m3) 1.596
18.0 z20.0 21.0 2z.0 23 .0 2% .0
Moisture Content (%)
- Remarks : CLIENT-MANAGER (PD}'D) ROCKHAMPTON L
L e - - NR
Checked By : Signatory :
— K. W.A.Daniels
B Page : 1 of 1 Report No : 29246 Date : 23/04/08 CF/0194/S39
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siiQ1d. Depti..0f-Main_Roads_......Rockhampton:Laboratory .- REPORT:ON---
,  Materials Services 216 Richardson Road MOISTURE
Rockhampton Laboratory North Rockhampton Qld DENSITY RELATIONSHIP
Lab Number : _R08/0313 Lot Number : Rgst No:
" Job Number : _54/41F/507 Chainage : _CH. 7.526km
. Item number : _206 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY —
—~ Senders No - Depth P = Layer : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER LOCATION
— Samp. Method : _2A81289.1.2.1¢l 6.5.4 N
Date sampled : _07/03/08 Item Desc. : _Subgrade
! Date tested : _31/03/08 _ N
B Moisture Content Dry Density
__.; (% ) ( t/ m3 ) q Accrelditation Number: 2360
Accrudited for compliance
22.2 1.490 NATA with ISO/IEC 17025
21.1 1.464 This document is issued in
| 23.4 1.532 accrrneYs accordance with NATA’s
24 .4 1.533 :':'i'ﬁfé'e accreditation requirements,
— Moisture Content Q102A Max Particle Size (mm)| 19.0
_ . Test -Method .- T Oversize Stone >37.5mm (%)} 0 -
.| Mould Dia. (mm) | 105  r  Density of Oversize (t/m3)| -
.—J ”~ ; 2.: lig -._.... '..
"E 1.5% TR M.D.R. Comp. Effort
. il
‘ :3 7 g 198z STD
L ~ 3 B2 : z/ 5
: N
= S // \"‘.
— ) 74 \ Test HMethod
] H
» ¢ 1-50 ,?A """ Q118A
ﬁ ; / a :
- if
- 1.%8
- 2 OMC () 23.8
—*; (=]
‘ 148 MDD (t/m3) 1.541
- 20 .0 21.0 22 .0 22 .0 2% .0 Z2E .0
g Moisture Content (%)
— Remarks : CLIENT-MANAGER (P ) ROCKHAMPTON /
Checked By NR Signatory : NR
- W.A Daniels W.ATDaniels
| Page : 1 of 1 Report No : 29247 Date : 23/04/08 CF/0194/S39
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‘:Q;;V.‘_:...Qld,: Dept==0f~Main-Roads:=Rockhampton:Laboratory:: - REPORT: ON:-
— Materials Services 216 Richardson Road MOISTURE
Rockhampton Laboratory North Rockhampton Q14 DENSITY RELATIONSHIP
Lab Number : _R08/0318 Lot Number : Rgst No:-
' Job Number : _54/41F/507 Chainage : _CH, 10.372km
. Item number : _206 Sample Loc.: _1.8m R of CL, OWP
Submitted by : _THIS LABORATORY
B Senders No : Depth P = /. Layer : _-
Sampled B : _THIS LABORATORY Mat Source : _AS PER ILOCATION
i mp )4
< Samp. Method : _A§1289.1.2.1 ¢l 6.5.4 NN\
_  Date sampled : _07/03/08 Item Desc. : _Subgrade
. Date tested : _26/03/08 ~
B Moisture Content Dry Density
L ( ¥ ) ( & /m3 ) ‘ Acereditation Number: 2360
S, Accredited for compliance
— 26.1 1.527 [SV.Ny: @  with ISOMEC 17025
2-5 -2 1.535 ‘ y This document is issued in
-~ 27.9 1.482 RPN .ccordance with NATA's
24.6 1.532 Wt ll accreditation requirements. |
B 22.7 1.509 N
- Moisture Content Q102Aa Max Particle Size (mm)| 19.0
--———-—Tegt—-Method : - S T Oversize-Stone—>37:5mm-(%) |~ 0-———
' | Mould Dia.. (mm) | 105 i IDenmsity of Oversize (t/m3)]| -
o ~ z 75
: = Ol M.D.R. Comp. Effort
3 180%STD
- had 1.52 T
- _E" S Test Method
. p .80 O - Q1108A
= K
'_'_| m -
(=] =
g OTEN. N S——_ V=22 3
A \ OMC () 25.4
g Rar/ 52 MDD (t/m3) 1.538
. 20 .2 2z .0 2% .0 26 .0 zZ8 .0 30.0
g Moisture Content ()
— Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON
o NR : NR
Checked By : Signatory :
- A.D.Maduire A DEniely”
L Page : 1 of 1 Report No : 29095 Date : 09/04/08 CF/0194/839
Lol




wr—Q1ld. Dept...of Main Roads... .. Rockhampton Laboratory.... REPORT-ON.__.
-,  Materials Services 216 Richardson Road MOISTURE
Rockhampton Laboratory North Rockhampton Qld DENSITY RELATIONSHIP
~ Lab Number : _R08/0324 Lot Number : Rgst No:
—  Job Number : _54/41¥%/507 Chainage : _CH. 11 .158km
Item number : _206 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY —
—,  Senders No - Depth T = Laver : _-
Sampled By : _THIS LABORATORY Mat Source : _AS PER LOCATION
—~  Samp. Method : _2A81289.1.2.1cl 6.5.4 N
Date sampled : _07/03/08 Item Desc. : _Subgrade
7 Date tested : _29/03/08 N
— Moisture Content Dry Density
(%) (t/m3) -
L cereditation Number:
Accredited for cglrzpliaz.:gg
B 23.8 1.576 S
» 20.9 1.534 Y e
24 .6 1.562 accret;it:?igfl:v;quifeﬁ?ﬂss.
- Moisture Content Q102A Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| O
B Mould Dia. (mm) 105 i 'Density of Oversize (t/m3)| -
[ Sithi— — B e l:_ 4
S,
- g 1.53 M.D.R. Comp. Effort
R 188 STD
L st 1.87
. o Test Method
|, g tess Q118a
o
— 2 }f
i1.52 / 4 ]
— 2 g OMC () 23.2
G n
Ao B H MDD (t/m3) 1.584
L}
25,9 21.0 22.0 23.0 2% .0 25.0
g Moisture Content ()
- Remarks : CLIENT-MANAGER (PD&D)} ROCKHAMPTON P
|, N R - NR
Checked By : Signatory :
- W. AT DdIIIEelsS W.A®Maniels
» Page : 1 of 1 Report No : 29248 Date : 23/04/08 CF/0194/S39
B
I
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eonQld Dept. of Main Roads.....  Rockhampton Laboratory - REPORT. ON..

-, Materials Services 216 Richardson Road MOISTURE

Rockhampton Laboratory North Rockhampton Q13  DENSITY RELATIONSHIP

Lab Number : _R08/0332 Lot Number : Rgst No:
™ Job Number : _54/41F/507 Chainage : _CH., 17.803km
| Item number : _206 Sample Loc¢.: _RHS

Submitted by : _THIS LABORATORY _
— Senders No z Depth 5 = [ _)Layer -

Sampled By : _THIS LABORATORY Mat Source : _AS PER ILOCATION
-+ Samp. Method : _1AS1289.1.2.1¢16.5.4 N
~ Date sampled : _06/03/08 - Item Desc. : _Subgrade

7 Date tested : _26/03/08 N
8 Moisture Content Dry Density
E (%) (t/ m3) N Accreditation Number: 2360
’ Accredited for compliance |
. 13.6 1.945 NATA with ISO/IEC 17025
12.9 1.970 y This document is issued in
ki 11.3 2.030 ACERELEED FOR accordance with NATA’s
10.5 2.034 Eﬁi‘e'ﬁcuﬁ'é accreditation requirements,
- 9.2 2.030 )
- Moisture Content Q102A Max Particle Size (mm)| 19.0
. Test Method Oversize Stone >37.5mm (%)} O
| Mould Dia. (mm) 105 , Density of Oversize (t/m3)| -
Al 2L,

¥ - 'x_gks )
@ 20 "l M.D.R. Comp. Effort
B i 1A8% STD
L hd 2.02
. 3 : Test Method
P PR . N "'-ﬁ_ Q118aA
el u '-’
A 1.9% h\u
— a OMC () 18.5
= = P
1-90 T MDD (t/m3) | 2.834
= 3.5 2.8 10 .5 11.5 iz .8 i3 .EB
¥y Moisture Content ()
- Remarks : - CLIENT-MANAGER (PD&D) ROCKHAMPTON yd
o VARTATION _TQ METHOD C1 4.1 :
Checked By : NR Signatory : NR
— A.p.Maguire . W.A.Daniels
. J Page : 1 of 1 Report No : 29097 Date : 08/04/08 CF/0194/839
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Q14 Dept. of Main Roads
Materials Services
Rockhampton Laboratory

Rockhampton Laboratory - REPORT: ON -

216 Richardson Road

North Rockhampton Qld

MOISTURE
DENSITY RELAT

IONSHIP

Submitted by
Senders No
Sampled By
Samp. Method
Date sampled
Date tested

THIS LABORATORY

THIS LABQRATORY
AS1289.1.2.1 ¢l 6.5.4

Depth
Mat Source

06/03/08

Item Desc.

LT I Y ST T

15/03/08

-

(23

Lab Number : _R08/0335 Lot Number
—  Job Number : _B54/41F/507 Chainage
Item number : _206 Sample Loc.:

Rgst No:
CH. 18.195km

RHS

AS PER LOCATION

___ Layer

_Subgrade

Moisture Content

Dry Density

Paade Number: 146 of 321

[
' (%) (t/m3) - itation Number: 2360
= \‘ ﬁ?ﬂ:ﬂl:::d f::lé:mpliance
- 15.2 1.892 with ISOMIEC 17025 -
13.7 1.940 : t is issued in
This documen ,
- 13.3 1.967 accs:or:l::lme with NATA's
12 . 2 1 . 9 81 accreditation requuemems.
- 10.8 2.002
g 8.7 1.978
- Moisture Content Q102a Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| ©
K Mould Dia. (mm) } 105 1 = Density of Oversize (t/m3)| - __
-~
- ? 2.02 M.D.R. Comp. Effort
E k> 188 STD
= 1.38 /)r
. 2 ¢ _ Test Method
™ a - : Q1104
= 4 A
— o i
= 1.90 e
— 3 1 |OMC () i8.5
& X
- =) \ﬁ
. 1.86 o MDD (t/m3) Z.8R13
i J .
g.Q .0 i0.0 i1z .0 i% .0 ig.0
; Moisture Content (i)
- Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON
B VARTATION TO METHOD Cl. 4.16 R
Checked By : NR Signatory :
- A.D. W.A . gamiels
L Page : 1 of 1 Report No : 29098 Date : 08/04/08 CF/0194/S839
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Q14 Dept. of

Materials Services
Rockhampton Laboratory

Main Roads

Rockhampton Laboratory REPORT ON
216 Richardson Road
North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number : _R0O8/0339 Lot Number : Rgst No:-
—  Job Number : _54/41F/507 Chainage : _CH. 18.900km
Item number : _206 Sample Loc.: _RHS
Submitted by : _THIS LABORATORY
Senders No 3 Depth : - __ Tayer : _-
[: Sampled By : _THIS LABORATORY Mat Source : _AS PER T.OCATION
Samp. Method : _281289.1.2.1 ¢l 6.5.4 N
Date sampled : _06/03/08 Item Desc. : _Subgrade
[j Date tested 26/03/08 N
: Moisture Content Dry Density
E: (%) (t/ m3 ) N ‘ Accreditation Number: 2360
I Accredited for compliance
16.6 1.847 NATA with ISONEC 17025
' 15.3 1.861 y This document is issued in
-, 14.8 1.830 ARG TOR accordance with NATA’s
] 17.5 1.802 ;*Ji'é?.‘ét accreditation requirements.
a
L Moisture Content Q102A Max Particle Size (mm)| 19.0
Test Method Oversize Stone >37.5mm (%)| 0
" | Mould Dia. (mm) | 105 Density of Oversize (t/m3)| -
B :
. ~ 2.8k
— ? 1.¢7 : M.D.R. Comp. Effort
E 5 _ 188% STD
- had 1.858 9
, o / Test Method
[ W 1 / Q1184
&
D [ i
[ 2 | |
§i sk e
E : OMC (:2) i5.7
: = :
[ 1.73 MDD (t/m3) | 1.878
13.5 i% .5 15.5 16.5 17 .5 18 .5
L 7 Moisture Content (22)
: Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON )
{; N\ VARTIATION TO METHOD Cl. 4.16
Checked By : NR Signatory : NR
- A.D.Madglire W.A . Zaniels
|, Page : 1 of 1 Report No : 29100 Date : 08/04/08 CF/0194/839
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Qld Dept. of Main Roads
Materials Services
Rockhampton Laboratory

Rockhampton Laboratory REPORT ON

216 Richardson Road
North Rockhampton Qld

MOISTURE

DENSITY RELATIONSHIP

Lab Number : _R08/0343
Job Number 54/41F/507
Item number 206

Submitted by

THIS LABORATORY

L

Senders No

Sampled By

THIS LABORATORY
A51289.1.2.1 ¢l 6.5.4

Samp. Method
Date sampled

0 2e 0

06/03/08

Date tested 26/03/08

Mat Source :

Item Desc.

AS PER TOCATION

Lot Number : Rgst No;-
Chainage : _CH. 19.700km

Sample Loc¢.: _RHS

Depth 2 —-—. Layer : __-

Moisture Content

Dry Density

(%) - (t/m3)
11.9 1.956
10.5 1.962
9.5 1.947
13.0 1.92%

Accreditation Number: 2360
Accredited for compliance

with ISOMEC 17025

v This document is issued in

ACCREDITED FOR accordance wi y
TECHNICAL s en Fith NATAS
accreditation r equirements.

CONPETENCE
AN\

Moisture Content Q102Aa Max Particle Size (mm)|. 19.0
Test Method Oversize Stone >37.5mm (%)| 0
Mould Dia. (mm) 105 Density of Oversize (t/m3)| -
% zusé 12 -
? 1.98 TR M.D.R. Comp. Effort
> 168% STD
Y 1.9¢ e
2 // : Test Method
E 1.9% i e Q1184
S W S N SO {0/ i
3] 3
=

1'92 ------
A s OMC (:2) 11.2
=

1.50 HDD (t/m3) 1.969

&.5 S$.E i0 .5 ii.E5 12 .5
Moisture Content ()
Remarks - CLIENT-MANAGER (PD&D) ROCKHAMPTON )
VARTATION TO METHOD C1 4.16
Checked By : NR Signatory : NR
A .U raguire : W.A . ganiels

Page : 1 of 1 Report No : 29101 Date : 08/04/08 CF/0194/839
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Appendix 7

Photographs of Trenches / Potholes
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Photo A7-2: Sectionl, Site 1 (LHS)
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Photo A7-4: Sectionl, Pothole 1
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Photo A7-8: Section 2, Pothole 1
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Photo A7-9: Section 2, Site 2
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Photo A7-12: Section 2, Pothole
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Photo A7-15: Section 3, Siie 1 (RHS
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Photo A7-16: Section 3, Pothole 1
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"Photo A7-27: Section 4, Site 2 (RHS)
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Photo A7-28: Section 4, Pothole 2
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Photo A7-32: Section 5, Pothole 1
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" Photo A7-35: Section 5, Site 2 (LHS)

Photo:i 7-:?6: Sectit;n 5; Pothole 2.
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Photo A7-38: Section 6, Site 1 (RHS
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Figure A8-1: Section 3, Trench 1 Cross Section
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Appendix C INVESTIGATION HOLE LOGS & INSITU CBR,
PORT ALMA ROAD MAINTENANCE IMPROVEMENT
REPORT, REPORT NO. 42542 (ISSUED IN FEBRUARY
2016)

July 2018 | Status: Draft for Comment | Project No.: 83504529 | Our ref: BPAR - Geotechnical Report [A]
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SAMPLING REPORT - TEST PIT LOG

Project No: 279/188/700

Project Name:

Queensland
Government

Port Alma Road (Maintenance Im provement)

Site No: _Pothole 1 Location: Ch. 26.480km, RHS OWP
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
e - M
Phone No.: (07) 4931 1566 Mobile No.: NR Fax Na.:-| -
S
Postal Address: —i 31 Knight Street, North Rockhampton, Qld, 4701
Charge/Order No: | 279/188/700
Test Method(s): B/ AS1289.1.2.1 Clause: 6.5.4 O Other:
Article
. - Layer Layer : ;
Number / Material Description . Testing Required
Contsliner Thickness De|?th
Seal 35 O Moisture Content
O Grading
No. of O Atterberg Limits
containers O CBR O multi / O single point
0 ODCP Datum
O
Base r46:‘ OO Moisture Content
O Grading
—_ Sandy Clayey Gravel, brown, poorly graded O Atterberg Limits
= t?a 'ir?ers :;ledium ~ coarse gravel, low plasticity clay ll O CBR O multi / O single point
4 mes, moist. , D DCP Datum
O
Subgrade O Moisture Content
I Grading
Sandy Clayey Gravel, brown, poorly graded O Atterberg Limits
cor:t(;.ir?;rs medipm = coa.rsg gravel, low - medium plasticity 0 CBR O multi / O single point
4 clay fines, moist. ODCP Datum
O
O Moisture Content
O Grading
No. of O Atterberg Limits
contalners O CBR O multi / O single point
O DCP Datum
O
I Moisture Content
Accreditation Number: 2302 O Gra ding
NATAS . : O Atterberg Limits
No. of ' Accredited for compliance g
containers {  with ISO/IEC 17025 OCBR Omulti/O single point
ODCP Datum
7. O
Remarks:
Checked by: M.J. Wilson Date: 02/02/2016
Report No: 42542  |ssued By: M.J. Wilson Signature: _| NR Date: 02/02/2016

Materials Services (Rockhampton)
216 Richardson Road
North Rockhampton, Qld, 4701

P (s¢794

Department of Transport and Main Roads

MSF322

Page 1 of 1
Printed: 4/02/2016

Paage Number: 175 of 321

Telephone: (07) 4923 0707
Facsimile: (07) 4923 0750
Website: www.tmr.gld.gov.au

ABN: 57 836 727 711
Ver 1




Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.au

Queensland
Government

Insitu CBR

. Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton 7\
31 Knight Street NATA 1
North Rockhampton QId 4701 \/ '
v NR
TECHNICAL
CoOMPETENCE O\ NN
) . NATA Accredited  Approved Signatory: Matthew Wilson
Project: 279/188/700 - Port Alma Road (Maintenance) Laboratory Number {Mage.:ais Tegr:hnologist)
2302 Date of Issue:. 4/02/2016
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

N
=\

Sample ID: ROK16W-0020-S01 Location: Pothole 1, Ch. 25480km , RHS OWP

Tested By: Brendan Dodd Date Tested: 18/01/2015

Material: Subgrade

Y
Insitu California Bearing Ratio (Dynamic Cone Penatrometer) [Q114B]

Soil Description: Brown Sandy Clayey Gravel Moisture Content; 537

Depth at Commencement of 500 Reference Point: Top of Seal

Test (mm):

Start Depth (mm) End Depth (mm) ("E‘hickness (mm) Insitu CBR

500 550 50 0.0
550 675 125 38
675 815 140 15
815 889 74 32
889 1100 211 40
1100 1230 130 46
1230 1301 N 71 40

Form No: 10547, Report No: ICBR:ROK16W-0020-S01 © 2000-2013 QESTLab by SpectraQEST.com Page 10of1
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SAMPLING REPORT - TEST PIT LOG

Project No: 279/188/700

Project Name:

Port Alma Road (Maintenance Improvement)

Site No: _Pothole 2 Location: Ch. 26.460km, 4.0m R of Seal Edge
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
Phone No.: (07) 4931 1566 Mobile No.: NR Fax Né:: | -
Postal Address: 31 Knight Street, North Rockhampton, Qld, 4701
Charge/Order No: | 279/188/700
Test Method(s): E‘( AS1289.1.2.1 Clause: 6.5.4 O Other: S
Article
; T Layer Layer ; "
Number / Material Description s Testing Required
Cantaliios Thickness| Depth
Base 580 O Moisture Content
[ Grading
—_ Sandy Clayey Gravel, brown, poorly graded O Atterberg Limits
0.0 : TR o ; 5 ;
SHRIETS }l-ledlum = c;oalse gravel, low plasticity clay O CBR O multi / O single point
0 ines, moist. ODCP Datum
(Same as Pothole 1 Base) 0O
Subgrade [ Moisture Content
O Grading
No. of Gravelly Sand, brown, poorly graded fine — O Atterberg Limits
0.0 : e o o , ’ '
Moyt medium gravel, low plasticity clay fines, moist. i O CBR O multi / O single point
4 | O DCP Datum
O
N O Moisture Content
O Grading
Mo, &t O Atterberg Limits
P . O CBR O multi / O single point
O DCP Datum
O
B O Moisture Content
O Grading
O Atterberg Limits
No. of : , i
containers O CBR O multi / O single point
O DCP Datum
a
O Moisture Content
Accreditation Number: 2302 O Gradin g
No. of Accredited for compliance O Atterberg Limits
containers with ISO/IEC 17025 0 CBR [ multi / O single point
O DCP Datum
O
Remarks. ./
Checked by: M:J. Wilson Date: 02/02/2016
Report No: 42543 Issued By: M.J. Wilson  Signature: _| NR | Date: 02/02/2016
Materials Services (Rockhampton) 25 Telephone: (07) 4923 0707
216 Richardson Road |-3 [ Sy b T ahar Facsimile: (07) 4923 0750
North Rockhampton, Qld, 4701 Website: www.tmr.qgld.gov.au
Department of Transport and Main Roads ABN: 57 836 727 711
MSF322 Page 1 of 1 Ver 1

Printed: 4/02/2016

Paage Number: 177 of 321




Queensland
Government

Insitu CBR

Materials Services - Rockhampton
Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qgld.gov.au

. Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton 7\
31 Knight Street NATA
North Rockhampton Qld 4701 \ 4
> NP
TECHNICAL
COMPETENCE
i - NATA Accredited  Approved Signatory: Matthew Wilson
Project:  279/188/700 - Port Alma Road (Maintenance) Laboratory Number (Maten;s Technologist)
2302 Date of Issue:” 4/02/2016
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

AN
Location: Pothole 2, Ch. 26.460km, 4.0m R of Seal Edge
Date Tested: 18/01/2016

Sample ID: ROK16W-0020-S02
Brendan Dodd
Subgrade

Tested By:
Material:

(N
Insitu California Bearing Ratio (Dynamic Cone Penatremieter) [Q114B]
Brown Gravelly Sand  Moisture Cantent: RO/

Soil Description:

Depth at Commencement of Test (mm): 580 Reference Point: Top of Seal
Start Depth (mm) End Depth (mm) /‘Thickness (mm) Insitu CBR
580 630 50 0.0
630 696 66 9.0
696 806 110 24
806 889 83 27
889 992 103 21
992 1195 203 15
1195 1395 200 11

Form No: 10547, Report No: ICBR:ROK16W-0020-S02 © 2000-2013 QESTLab by SpectraQEST.com Page 10of1
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SAMPLING REPORT - TEST PIT LOG

/ Queensland
Government

Project No: 279/188/700

Project Name:

Port Alma Road (Maintenance Improvement)

Site No: Pothole 3 Location: _Ch. 26.240km, 4.0m R of Seal Edge
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
Phone No.: (07) 4931 1566 Mobile No.: NR Fax No: ! -
Postal Address: 31 Knight Street, North Rockhampton, Qld, 4701
Charge/Order No: | 279/188/700
Test Method(s): E{AS1289.1.2.1 Clause: 6.5.4 : O Other:
At Layer Layer
Number / Material Description Thicknisss| Dasth Testing Required
Container P
Base 560 O Moisture Content
O Grading
No, of Sandy Clayey Gravel, brown, poorly graded 0 Atterberg Limits
congi:ers lflledlllm = <t:oarse gravel, low plasticity clay O CBR O multi / O single point
0 ines, moist. OODCP Datum
(Same as Pothole 1 Base) O
Subgrade NY O Moisture Content
[ Grading
Sandy Clayey Gravel, brown, poorly graded O Atterberg Limits
N?'_ of medium — coarse gravel, low - medium plasticity i O CBR O multi / O single point
il e(z)mers clay fines, moist. | O DCP Datum
(Same as Pothole 1 Subgrade) 0
) O Moisture Content
O Grading
No. of [ Atterberg Limits
caraingns OO CBR O multi / O single point
O DCP Datum
O
O Moisture Content
O Grading
No. of [ Atterberg Limits
corainers O CBR O multi / O single point
O DCP Datum
|
‘_ O Moisture Content
Accreditation Number: 2302 O Gra ding
No. of Accredited for compliance O Atterberg Limits
containers with ISO/IEC 17025 O CBR O multi / O single point
O DCP Datum
O
Remarks:
Checked by: M:J. Wilson Date: 02/02/2016
Report No: 42544 Issued By: M.J. Wilson Signature: NR Date: 02/02/2016
Materials Services (Rockhampton) Telephone: (07) 4923 0707
216 Richardson Road P | 5 Q?7C1 - Facsimile: (07) 4923 0750

North Rockhampton, Qld, 4701

Department of Transport and Main Roads

MSF322

Page 1 of 1
Printed: 4/02/2016

Paage Number: 179 of 321

Website: www.tmr.qgld.gov.au

ABN: 57 836 727 711
Ver 1




Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.gld.gov.au

Queensland
Government

Insitu CBR

Accredited for compliance with ISO/IEC 17025

Client: TMR Rockhampton 7\
31 Knight Street NATA ]
North Rockhampton Qld 4701 \ 4
P v NR
ConreTa
NATA Accredited ~Approven cianatory. hew Wil
Project:  279/188/700 - Port Alma Road (Maintenance) Laborstory Number  aterials Toennologis)
2302 Cate of Issue: » 4/02/2016
THIS DOCUMENT SHALL NOT BE REPRODUGED EXCEPT IN FULL
/ 2N
Sample ID: ROK16W-0020-S03 Location: Pothole 3;.Ch. 26.240km, 4.0m R of Seal Edge
Tested By: Brendan Dodd Date Tested: 18/01/2016
Material: Subgrade
7
N
X Insitu California Bearing Ratio (Dynamic Cone Penetrorneter) [Q114B]
Soil Description: Brown Sandy Clayey Gravel Moisture Content: 2.27
Depth at Commencement of 560 Reference Point: Top of Seal
Test (mm):
S
Start Depth (mm) End Depth (mm) Thickness (mm) Insitu CBR
560 610 50 0.0
610 670 60 10.0
670 813 143 6.5
813 815 2 >60
815 972 157 3.0
972 1060 88 6.5
1060 1128 68 8.5
1128 1239 111 11
1239 1290 51 1T
1290 1379 89 4.0
Form No: 10547, Report No: ICBR.ROK16W-0020-S03 © 2000-2013 QESTLab by SpectraQEST.com Page 1 of 1
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SAMPLING REPORT - TEST PIT LOG

Queensland

Government
Project No: 279/188/700 Project Name: Port Aima Road (Maintenance Improvement)
Site No: Pothole 4 Location: _Ch. 25.990km, RHS OWP
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
Phone No.: (07) 4931 1566 Mobile No.: NR Fax No:_j_—_

Postal Address:

31 Knight Street, North Rockhampton, Qld, 4701

Charge/Order No: | 279/188/700

Test Method(s): E(AS1289.1.2.1 Clause: 6.5.4

O Other:
Article TN
Number / Material Description .Layer Layes Testing Required
5 Thickness| Depth
Container
Seal 40 O Moisture Content
[ Grading
O Atterberg Limits
No. of : : :
containers O CBR O multi / O single point
0 O DCP Datum
O
Base 230 O Moisture Content
O Grading
Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
coﬁtoa-ir?cfers = medium gravel. low - medium plasticity clay ! O CBR O multi/ O single point
4 fines, moist. ] ODCP Datum
1 O
Seal 20 O Moisture Content
O Grading
O Atterberg Limits
No. of : . .
containers O CBR O multi / O single point
O DCP Datum
O
Subbase 200 [0 Moisture Content
O Grading
Sandy Clayey Gravel, brawn, poorly graded fine O Atterberg Limits
coﬁ’?a.ir?tfars - medium gravel, low—> medium plasticity clay O CBR O multi / O single point
4 fines, moist. ODCP Datum
O
Subgrade - 3 Content
Accreditation Number: 2302
PO A S " 3 P o
No. of San@y Az, D:l\..: wn, traces of mthum gravel, Accredited for compliance 9 Limits
containers medium plasticity clay fines, moist. with ISO/IEC 17025 multi / O single point
4 ' cA atum
. 1
Remarks:
Checked by: M.J. Wilson Date: 02/02/2016
Report No: 42545  Issued By: M.J. Wilson  Signature: _| NR Date: 02/02/2016

Materials Services (Rockhampton)
216 Richardson Road

North Rockhampton, Qld, 4701

Department of Transport and Main Roads

MSF322

Telephone: (07) 4923 0707

P i %‘ L T19% Facsimile: (07) 4923 0750

Website: www.tmr.qld.gov.au

ABN: 57 836 727 711

Page 1 of 1 Ver 1
Printed: 4/02/2016
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Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.gld.gov.au

Queensland
Government

Insitu CBR

Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton ,/\
31 Knight Street NATA
North Rockhampton Qld 4701 \ O 4
v NR
reT
NATA Accredi i
Project:  279/188/700 - Port Alma Road (Maintenance) Laboraloy Number  (pyorerile-Teunmologict) "
2302 Dzie of issve.  4/02/2016
THIS DOCUMENT SHALL NOT 2& REPRODUCED EXCEPT IN FULL
; \
Sample ID: ROK16W-0020-S04 Location: Pothole 4, Ch. 25.990km, RHS OWP
Tested By: Brendan Dodd Date Tested: 18/01/2016
Material: Subgrade

{

Insitu California Bearing Ratio (Dynamic Cone Penzirometer) [Q114B]

Soil Description: Brown Sandy Clay Moisture Content: o
Depth at Commencement of Test (mm): 480 Reference Faint: Top of Seal
N
=)
Start Depth (mm) End Depth (mm) Thickness (mm) Insitu CBR
0 50 50 0.0
50 102 52 12
102 340 238 15
340 426 86 9.0
426 490 64 29
490 877 87 20
LY 644 67 36
644 698 54 20
698 816 118 14
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SAMPLING

REPORT - TEST PIT LOG

R AT -5 }

Xt cal

]
IR

Queensland
Government

Project No: 279/188/700

Project Name:

Port Alma Road (Maintenance Improvement)

Site No: Pothole 5 Location: _Ch. 25.990km, 2.0m R of Seal Edge
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
T
Phone No.: (07) 4931 1566 Mobile No.: NR Fax No.: J'_
Postal Address: 31 Knight Street, North Rockhampton, Qld, 4701
Charge/Order No: | 279/188/700
Test Method(s): gAS1289.1.2.1 Clause: 6.5.4 O Other:
Article Layer Layer
glumb_erl Material Description Thickness| Depth Testing Required
ontainer
Base 230 O Moisture Content
0 Grading
Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
No. of -~ : . : : : ;
o medium gravel with cobbles at 100mm below, O CBR O multi/ O single point
e e(u)mers low - medium plasticity clay fines, moist. ODCP Datum
(Same as Pothole 4 Base) 0
Subbase 370 O Moisture Content
O Grading
Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
Nto i — medium gravel, low - medium plasticity clay O CBR O multi / O single point
con %mers fines, moist. | ODCP Datum
(Same as Pothole 4 Subbase) O
Subgrade o O Moisture Content
O Grading
Marine Clay, high plasticity clay, wet. O Atterberg Limits
No. of . . .
containers O CBR O multi / O single point
0 O DCP Datum
O
O Moisture Content
O Grading
Sios. o O Atterberg Limits
it \noms O CBR O multi / O single point
O DCP Datum
O
‘ ) O Moisture Content
Accreditation Number: 2302 O Gra ding
No. of Accredited for compliance O Atterberg Limits
Wit <. im0 with ISO/IEC 17025 O CBR O multi / O single point
O DCP Datum
O
Remarks:
Checked by: M J. Wilson Date: 02/02/2016
Report No: 42548 Issued By: M.J. Wilson  Signature: __ NR Date: 02/02/2016
Materials Services (Rockhampton) S Telephone: (07) 4923 0707
216 Richardson Road Flo 7“{ Y- Facsimile: (07) 4923 0750
North Rockhampton, Qld, 4701 Website: www.tmr.qld.gov.au
Department of Transport and Main Roads ABN: 57 836727 711
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Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.gld.gov.au

ST T SN D I
Queensland
Government

Insitu CBR

Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton /\
31 Knight Street NAT
North Rockhampton QId 4701 \ Y 4
. NR

TECHNICAL
COMPETENCE

) . NATA Accredited — Approved aignatory: Matthew Wilson
Project:  279/188/700 - Port Aima Road (Maintenance) Laboratory Number —(\isaria Technologis!)

2302 Daie of Iszue’—~4/02/2016
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

AN

Sample ID: ROK16W-0020-S05 Location: Pothole 5, Ch. 25.990km, 2.0m R of Seal Edge
Tested By: Brendan Dodd Date Tested: 18/01/2C18
Material: Subgrade

Insitu California Bearing Ratio (Dynamic Cone Penetrometer) [Q114B]

Soil Description: Marine Clay Moisture Conterit: i0.57.
Depth at Commencement of Test (mm): 640 Reference Point: Top of Seal
2N Y
Start Depth (mm) End Depth (mm) Thickness (mm) Insitu CBR

640 690 50 0.0
690 796 106 14
796 870 74 1
870 933 63 9.5
933 1150 217 15
1150 1460 310 3:5

Form No: 10547, Report No; ICBR:ROK16W-0020-S05 © 2000-2013 QESTLab by SpectraQEST.com Page 1 of 1
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SAMPLING REPORT - TEST PIT LOG

Queensland
Government

Project No: 279/188/700 Project Name: Port Aima Road (Maintenance Improvement)
Site No: Pothole 6 Location: Ch. 25.650km, RHS OWP
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
Phone No.: (07) 4931 1566 Mobile No.: NR FaxNow [

Postal Address:

31 Knight Street, North Rockhampton, Qld, 4701

Charge/Order No: | 279/188/700
Test Method(s): IB/AS1289.1.2.1 Clause: 6.5.4 O Other:
Article kN
; e Layer Layer ; ;
Numb_er/ Material Description Thickness| Depth Testing Required
Container
Seal 40 O Moisture Content
[ Grading
No. of O Atterberg Limits
contaiaes O CBR O multi / O single point
0 O DCP Datum
O
Base 220 O Moisture Content
[ Grading
No. & Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
0. ! ; .
o] tair?ers ;medlum %ravel, low - medium plasticity clay * | O CBR O multi / O single point
0 1mes, moist. I O DCP Datum
(Same as Pothole 4 Base) | O
Subbase — [ 230 O Moisture Content
O Grading
Vi o Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
contoa.ir?ers ; medium %ravel, low - medium piasticity clay O CBR O multi / O single point
0 lnes, moaist. D DCP Datum
(Same as Pothole 4 Subbase) O
Subgrade a O Moisture Content
O Grading
Sandy Clay, brown, traces of medium gravel, O Atterberg Limits
No. of medium plasticity ¢lay {ines, moist. O CBR [ multi / O single point
e L Pothole 4 Subgrade)
0 ame as Pothole 4 Subgrade ODCP Datum
O
O Moisture Content
‘ Arcveditation Number: 2302 il Grading
No. of Accredited for compliance 0O Atterberg Limits
containers \ ‘ with ISO/IEC 17025 O CBR O multi/ O single point
' O DCP Datum
(o2 O
Remarks:
Checked by: M.J. Wilson Date: 02/02/2016
Report No: 42546 Issued By: M.J. Wilson Signature: _| NR Date: 02/02/2016
Materials Services (Rockhampton) o R Telephone: (07) 4923 0707
216 Richardson Road i [ :)- L) 7"1 U Facsimile: (07) 4923 0750
North Rockhampton, Qld, 4701 - Website: www.tmr.gld.gov.au
Department of Transport and Main Roads ABN: 57 836 727 711
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Materials Services - Rockhampton
Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.au

Queensland
Government
Insitu CBR
X Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton \
31 Knight Street NAT I
North Rockhampton Qld 4701 ‘\’f 1
NR
CoreE
) ) NATA Accredited Approved Signatory: Matthew Wilson
Project:  279/188/700 - Port Alma Road (Maintenance) Laboratory Number (,az,bﬁa!s T;,mo'lggist)
2302 Dale of issue:  4/02/2016
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

/

)
7

Sample ID: ROK16W-0020-S06 Location: Pothole 6, Ch. 25.650km, RHS OWP
Tested By: Brendan Dodd Date Tested: 18/01/2016
Material: Subgrade

l

Insitu California Bearing Ratio (Dynamic Cone Peneirometer) [Q114B]

| Soil Description: Brown Sandy Clay Moisture Conteni: IR, 67
Depth at Commencement of Test (mm): 660 Referencs Paint: Top of Seal
[ SO 7 FXNBTR oy R A0 G e 0 (o R R g |
Start Depth (mm) End Depth (mm) Thickness (mm) Insitu CBR

660 710 50 0.0
710 786 76 14
786 1106 320 23
1106 1205 99 42
1205 1329 124 i 7
1329 1466 137 12

Form No: 10547, Report No: ICBR:ROK16W-0020-S06 © 2000-2013 QESTLab by SpectraQEST.com Page 1 of 1
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SAMPLING REPORT - TEST PIT LOG

Queensland
Government

Project No: 279/188/700 Project Name: Port Alma Road (Maintenance Improvement)
Site No: _Pothole 7 Location: _Ch. 25.650km, 2.5m R of Seal Edge
Operator(s): B.J. Dodd Date: 18/01/2016
Customer Details
Results to: Mark Guymer
Phone No.: (07) 4931 1566 Mobile No.: NR Fax No.: | =
Postal Address: 31 Knight Street, North Rockhampton, Qld, 4701
Charge/Order No: | 279/188/700
Test Method(s): E/AS1289.1.2.1 Clause: 6.5.4 O Other: .
inisiie Layer Layer
Number / Material Description : e Testing Required
Cohtaliioe Thickness| Depth
Base 400 O Moisture Content
O Grading
Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
No. of — medium gravel with cobbles at 100mm below i i i
sontainers e i i : . O CBR O multi / O single point
0 low - medium plasticity clay fines, moist. ODCP Datum
(Same as Pothole 4 Base) 0
Subgrade XY O Moisture Content
O Grading
No. of Marine Clay, high plasticity clay, wet O Atterberg Limits
. (Same as Pothole 7 Subgrade) O CBR O multi / O single point
0 O DCP Datum
O
) [0 Moisture Content
Accreditation Number: 2302 .
O Gradin
NATA i i O Atterb - Limit
No. of Accredited for compliance erberg Limits
containers with ISO/IEC 17025 O CBR O multi / O single point
e 0DCP. Datum
e O
O Moisture Content
O Grading
O Atterberg Limits
No. of ; : ;
containers O CBR O multi / O single point
O DCP Datum
O
O Moisture Content
O Grading
No. of O Atterberg Limits
contalnets O CBR O multi / O single point
O DCP Datum
O
Remarks:/__/
Checked by: M:J. Wilson Date: 02/02/2016
Report No: 42547 Issued By: M.J. Wilson  Signature: _| NR | Date: 02/02/2016
Materials Services (Rockhampton) Telephone: (07) 4923 0707
216 Richardson Road P | gb '{ ﬂ U Facsimile: (07) 4923 0750
North Rockhampton, Qld, 4701 = ' Website: www.tmr.qgld.gov.au
Department of Transport and Main Roads ABN: 57 836 727 711
MSF322 Page 1 of 1 Ver 1
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Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.au

Queensland
Government

Insitu CBR

Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton V4 \
31 Knight Street NATA
North Rockhampton Qld 4701 N/ N
bl i
NATA Accredited  Approved Si X Matth Wil
Project:  279/188/700 - Port Alma Road (Maintenance) Laboratory Number  (uieterials Teornoogish
2302 Date of Issue. 4/02/2016

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

!

Sample ID: ROK16W-0020-S07 Location: Pothole 7; Ch 25.850km, 2.5m R of Seal Edge
Tested By: Brendan Dodd Date Tested: 18/01/201€
Material: Subgrade

|

Insitu California Bearing Ratio (Dynamic Cone Penetrumeter) [Q114B]

Soil Description: Marine Clay Moisture Content: LS5 7.
Depth at Commencement of Test (mm): 520 Reference Faint: Top of Seal
e TR e o AR e |
Start Depth (mm) End Depth (mm) Thickiiess (mm) Insitu CBR
520 570 50 0.0
570 840 270 1.0
840 1026 186 1.5
1026 1329 303 25
Form No: 10547, Report No: ICBR:ROK16W-0020-S07 © 2000-2013 QESTLab by SpectraQEST.com
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SAMPLING REPORT - TEST PIT LOG

Project No: 279/188/700 Project Name: _Port Alma Road (Maintenance Improvement)
Site No: Pothole 8 Location: Ch. 25.320km, RHS OWP
Operator(s): B.J. Dodd Date: 19/01/2016
Customer Details
Results to: Mark Guymer
Phone No.: (07) 4931 1566 Mobile No.: NR Fax No.{4
Postal Address: 31 Knight Street, North Rockhampton, Qld, 4701
Charge/Order No: | 279/188/700
Test Method(s): E/AS1289.1.2.1 Clause: 6.5.4 O Other: N\
Article
Number / Material Description Thli-:ly:;ss :52"2; Testing Required
Container pit
Seal 40 1 Moisture Content
O Grading
O Atterberg Limits
No. of . ; ;
P I O CBR O multi / O single point
0 O DCP Datum
O
Base 300 O Moisture Content
O Grading
Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
cor:gisgrs — medium gravel, low - medium plasticity clay O CBR O multi / O single point
0 fines, moist. I O DCP Datum
(Same as Pothole 4 Base) ll O
Seal 120 O Moisture Content
O Grading
No. of O Atterberg Limits
e e O CBR O multi / O single point
O DCP Datum
O
Subbase 180 O Moisture Content
O Grading
Sandy Clayey Gravel, biown. voorly graded fine O Atterberg Limits
Corr\lltoa'ir?(fars — medium gravel, low - 1nedium plasticity clay O CBR [ multi / O single point
0 fines, moist. { CDCP Datum
(Same as Pothole 4 Subbase) |
Subgrade e Content
Accreditation Number: 2302 ]
i, of Sanqy Cla'y.";).rc.)wn, traces of me(.:lium gravel, NATA Accroditd for compliance 0 LIMIts
containers mediun pvlaa'fl(;lty clay fines, moist. with ISO/IEC 17025 | multi / OJ single point
0 (Same as Pothole 4 Subgrade) TECHmC "t Jatum
| —
Remarks: _

Checked hy:M.J. Wilson

Date: 02/02/2016

Report No: 42549  Issued By: M.J. Wilson Signature: _ | NR Date: 02/02/2016

Materials Services (Rockhampton) ~ | e Telephone: (07) 4923 0707

216 Richardson Road { g() it - Facsimile: (07) 4923 0750

North Rockhampton, Qld, 4701 Website: www.tmr.gld.gov.au
Department of Transport and Main Roads ABN: 57 836 727 711
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il s Lot J
Queensland
Government

Insitu CBR

Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.au

Accredited for compliance with ISO/IEC 17025
Client: TMR Rockhampton 7\
31 Knight Street NATA
North Rockhampton Qld 4701 \/ !
v NR
SourerenSe
NATA Accredited A d Signatory: Matthew Wil
Project:  279/188/700 - Port Alma Road (Maintenance) Laborstory Number  (ciorials Testmotgisty o
2302 Date of izsue:4/02/2016
THIS DOCUMENT S!HALL NGT EE REPRODUCED EXCEPT IN FULL
e R R e
Sample ID: ROK16W-0020-S08 Location: Pothole 8, Cih. 25.320km, RHS OWP
Tested By: Brendan Dodd Date Tested: 19/01/201%5
Material: Subgrade
/7
Insitu California Bearing Ratio (Dynamic Cone Penetrometer) (Q114B] -
Soil Description: Brown Sandy Clay Moisture Content: 13.9 7
Depth at Commencement of Test (mm): 600 Reference foint: Top of Seal
/
‘- \ .
Start Depth (mm) End Depth (mm) Thickness (mm) Insitu CBR
600 650 50 0.0
650 804 154 21
804 875 71 15
875 1040 165 20
1040 1245 205 21
1245 1411 166 27
Form No: 10547, Report No: ICBR:ROK16W-0020-S08 © 2000-2013 QESTLab by SpecitraQEST.com Page 1 of 1
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SAMPLING

REPORT - TEST PIT LOG

Project No: 279/188/700 Project Name: Port Alma Road (Maintenance Improvement)

Site No: Pothole 9 Location: _Ch. 25.320km, 3.0m R of Seal Edge

Operator(s): B.J. Dodd

Date: 19/01/2016

Customer Details

Results to:

Mark Guymer

Phone No.:

(07) 4931 1566 Mobile No.: NR

Postal Address:

—

Fax Nai: [~

. W ..

31 Knight Street, North Rockhampton, Qld, 4701

Charge/Order No: | 279/188/700

Test Method(s): I{AS1289.1.2.1 Clause: 6.5.4 g O Other: .
Article
: - Layer Layer ; .
Numb.er/ Material Description Thickness| Depth Testing Required
Container
Base 500 O Moisture Content
O Grading
Sandy Clayey Gravel, brown, poorly graded fine O Atterberg Limits
No. of — medium gravel with cobbles at 100mm below ; ; ;
containers s e \ ’ O CBR O multi / O single point
0 low - medium plasticity clay fines. moist. ODCP Datum
(Same as Pothole 4 Base) 0O
Subgrade NG O Moisture Content
0 Grading
No. of Marine Clay, high plasticity clay., wet | O Atterberg Limits
contéiners (Same as Pothole 7 Subgrade) \ O CBR O multi / O single point
0 ; O DCP Datum
O
) [ Moisture Content
[ Grading
No. of O Atterberg Limits
coifaihens O CBR O multi/ O single point
O DCP Datum
O
O Moisture Content
O Grading
No. of 0 Atterberg Limits
o O CBR O multi/ O single point
O DCP Datum
O
2 Content
Accreditation Number: 2302
No. of Accredited for compliance 9 Limits
sEnliRemE with ISOIEC 17025 multi / O single point
TECHNICA! atum
£ | —
Remarks: -

Checked by: M

J. Wilson Date: 02/02/2016 p‘?(" ‘H &

Report No: 42550 Issued By: M.J. Wilson Signature: NR

Materials Services (Rockhampton)

Date: 02/02/2016

216 Richardson Road
North Rockhampton, Qld, 4701

Department of Transport and Main Roads

MSF322

Page 1 of 1
Printed: 4/02/2016
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| ST T WU 7 TR |
Queensland
Government

Insitu CBR

Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.

au

Client:

Project:

TMR Rockhampton
31 Knight Street

North Rockhampton Qld 4701

279/188/700 - Port Alma Road (Maintenance)

A\
NATA

N
> o

TECHNICAL

COMPETENCE

NATA Accredited

2302

Accredited for compliance with ISO/IEC 17025

Approved Signatwry: Mathew Wilson
Laboratory Number  \iatesiale Teehnologist)

[ale of izsus:

THIS DOCUMENT SHALL NOT EE' REPRODUCED EXCEPT IN FULL

NR

4/02/2016

Tested By:
Material:

Sample ID: ROK16W-0020-S09

Brendan Dodd
Subgrade

Location:

~,

Pothole 9, Ch. 25:320km, 3.0m R of Seal Edge

Date Tested: 19/01/2016

)
!

Insitu California Bearing Ratio (Dynamic Cone Pencirometer) [Q114B]

!

Soil Description: Marine Clay Moisture Content: Sl 47
Depth at Commencement of Test (mm): 650 Reference Foint: Top of Seal
R T O D N A 0 L R T e |
Start Depth (mm) End Depth (mm) Thickivess (mm) Insitu CBR

650 700 50 0.0

700 898 198 1.5

898 1240 342 25

1240 1465 225 3.0

Form No: 10547, Report No: ICBR:ROK16W-0020-S09

© 2000-2013 QESTLab by SpectraQEST.com
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Appendix D BAJOOL - PORT ALMA ROAD CH.19.7KM
— 25.3KM PAVEMENT INVESTIGATION REPORT,
REPORT NO. 07/18 (ISSUED IN JULY 2018)

July 2018 | Status: Draft for Comment | Project No.: 83504529 | Our ref: BPAR - Geotechnical Report [A]
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Department of Transport and Main Roads

Pavement I@yestigation

Bajool - Road (188)
Ch. 19.7km =28/3km
Client: — Delivery and Operations (Fitzroy District)

Date Is > July 2018

Re 27118
Authax; B.J. Dodd

Great state. Great opportunity.
Government [N
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Table 2-1 Summary of Testing (Pothole Ch. 20.61km 1.6-5.1m R of C/Line) Appendix 2
Table 2-2 Summary of Testing (Pothole Ch. 21.61km 2.2-4.9m R of C/Line) Appendix 2
Table 2-3 Summary of Testing (Pothole Ch. 23.32km 2.0-5.2m R of C/Line) Appendix 2
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Photo A6-1-8 | Pothole Ch. 20.01km 1.6-5 1m R of C/Line Appendix 6
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16 = _ Appendix 6
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Photo A6-31- T i

37 Potholt?gw. 25.22km 2.2-5.4m R of C/Line Appendix 6
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1. Introduction

A pavement investigation involving the sampling and testing of pavement and subgrade materials,
was conducted by the Rockhampton Materials Services Unit on the Bajool — Port Alma Road (188)
starting on 12" June 2018.

2. Location

The investigation consisted of 5 potholes, conducted on the Bajool — Port AlIma Read (188), Ch.
19.7km — 25.3km. All distance measurements are through distances based on the Transport and
Main Roads reference point system and are shown in kilometres unless otherwise stated. The
sampling locations were nominated by the client.

All offset measurements are in metres and are referenced to the existing centreline (CL) unless
otherwise stated. All depth measurements were taken from the surface leve! unless otherwise
stated.

For the purpose of this report the term subgrade includes all materia! below the pavement layers.
3. Sampling

Assistant Materials Officer N.J. Page and Technical Supgort Officer T.W. Daley from the
Rockhampton Laboratory performed the sampling on the 12" and 13" June 2018. Disturbed
samples of the pavement and subgrade materials were taken from each location using a mini-
excavator. The sampling method used is shown on the test reports. Photographs of the sites are
shown in Appendix 6.

The sample descriptions included in Appendix 2 are based on the system used in AS 1726-2017
"Geotechnical Site Investigations", Appendix A. \Where the classification group symbol is shown in
brackets the classification is based on field cbservation. Where the classification symbol is shown
without brackets the classification is based on oGiservations and confirmed by laboratory testing.

4. Pavement Sampling and Testing

Disturbed samples of the base and subibase materials were taken from the pavement at each of
the nominated locations. Represantative samples of each variation in material were tested for
grading, liquid limit, plastic limit, linear shrinkage and single point CBR (100% STD). The test
results are summarised in Appendix 2, copies of the test reports are included in Appendix 4.

5. Subgrade Samy:iing and Testing

Disturbed samples of the subgrade materials were taken at each of the nominated locations and
tested for grading, liquid limit, plastic limit, linear shrinkage, single point CBR (97% STD), moisture
content and insitu CBR (DCP)). The test results are summarised in Appendix 2, copies of the insitu
CBR reports 2re included in Appendix 3, and copies of the laboratory test reports are included in
Appendix 5

2

6. Lccat influences

During sampling, notes were kept on the local influences at each location. These notes are
summarised in Appendix 2.

T e R L S P e e e T e e BTy e O R e
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Request for Field Investigation, Sampling and Data Collection Services

Road: 188
Job No. 02790188200
Location: Port Alma Road

Proposed Works: Widen seal with minimum pavement design and trench install FUP
Ergon under existing road/shoulder to increase seal with. Chainage 7km to road end
WBS. 02790188200.C.DE.2

1. Scope of Services Requested

With regard to the above project, it is requested that the followinyg services, as detailed
in the ‘Standard Brief for Field Investigation, Sampling and Data Collection’, be
carried out and reported:
* Trenching or Potholing
* Field Notes / Insitu Testing — (a), (b), (¢) & (d)
= Road Pavement Sampling
= Shoulder Pavement Sampling
= Subgrade Sampling
» Other: Field Observation notes are required
for formation below Subgrade level and above salt pan for layers, material
type and where, what level & if rock exists on top of the salt
pan.

2. Sampling Locations

The locations for trenching, field investigation and sampling have been marked on the
bitumen seal edge as per the following table.

‘New Shoulder

Road Marking Side of | Point’ offsets from
N Road Centreline
No. | Offset | Chainage |  Comments Left Right

27 o1
Previous Report 0&/G8 (54/41F/507) has been supplied Chainage 4.7 — 19.7km

| 1o 1 | | |

As deterinined onsite between Chainage 19.7km — 25.3km

Project Scope is to trench Ergon power lines in road and then widen pavement and
seal to achieve maximum width available.

Sample shoulders where possible to achieve this.

AN | | | |

Please note where marine vegetation is on road shoulders do not disturb.

[ ] | | | |

‘Should you require any further information, please don’t hesitate to contact me.

NR
Signed Date  29/05/2018

Position  Principal Engineer Phone No. 49311614
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Standard Brief for Field Investigation, Sampling and Data Collection Services

la. Trenche
i.  Locations — as per the
ii.  Extent — from centrelit
iii.  Depth = mm of the subgrade

mpling Request’
light or ‘new shoulder point’

Or

1b. Potholes
i.  Locations — as per the ‘Field Investigation and Sampling Request’
ii.  Depth — top 300mm of the subgrade & below subgrade level to sample
formation material type and observations & determination if rock exists and at
what level below road surface

2. Field Notes / Insitu Testing

(a) Local Influences Description
i.  Formation (good, below surround ground levels, in cutting, high fill etc.)
ii.  Pavement deformation (rutting, depressions, shoving etc.)
iii.  Wearing surface width (seal edge to cenirelire) and condition (describe any
shoving, corrugations, cracking, potholes ctc)
iv.  Tabledrain condition (well maintained, filled up, none etc. and approximate
distance from edge of seal and depth,

(b) Road Pavement and Shoulder Cornifigurations
i.  Pavement configuration sketchcs at each trench
ii.  Photographs at each site

(c) Subgrade
i.  D.C.P’s— 3 per trench or ! per pothole (to 500- 1000mm below subgrade level
or to refusal)
ii.  Note any perched water tables
iii.  Field assessmen of rippability of any rock encountered

3. Road Pavement Sampling
Obtain sufficient sample materials to carry out the following laboratory testing for

each different pavement layer:
i.  CBR (soaked, single point, @ OMC and 100% STD compaction)

ii.  Grading
iii.  Atterberg Limits
iv. UES

v. ~ Any additional testing that may be deemed relevant

4. Stnovlder Pavement Sampling
Obtain sufficient sample materials to carry out the following laboratory testing for
each different pavement layer:
i.  CBR (soaked, single point, @ OMC and 100% STD compaction)
ii.  Grading
iii.  Atterberg Limits
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iv.  UCS
v.  Any additional testing that may be deemed relevant
5. Subgrade

Obtain sufficient sample materials to carry out the following laboratory testing:

L
il
1ii.
1v.
V.

CBR (soaked, single point, @ OMC and 97% STD compaction)

Grading

Atterberg Limits

Insitu Moisture Content (at each location where the D.C.P was performed)
Any additional testing that may be deemed relevant
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APPENDIX 2: SUMMARY OF RESULTS
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Site Pothole
Location | Ch. 20.01km (RHS)

Site Conditions

Seal Condition Flushing
Pavement Potholing near C/Line
Deformation /
Tabledrain Condition | Maintained AN
Wearing Surface R
Article No. Offset Avg.
Thickness
(mm)
- 1.6-3.3m 10
R of CL /
Base 1 NG
Article No. Offset Avg. CBR omMmC Pl LS | Pl x.425 | LS x .425
Thickness | (Cond)
(mm) '
ROK18W- | 1.6-2.6m 250 56 10.9 34 | 3.0 73 65
0016-S01 R of CL (Skd)

Description | GP-GM, SANDY GRAVEL, poorly graded g-r"ével to 37.5mm, fine to coarse grained
sand with low plasticity si'ty fines, brown, moist
Shoulder Bzase

Article No. Offset Avg. CBR omMC PI LS | PIx.425 | LS x.425
Thickness | (Cond)
(mm) .
ROK18W- | 2.6-5.1m 200 40 7.8 54 | 34 203 128
0016-S02 R of CL (Skd) 1

Description | GM-GC, SILTY CLAYEY SANLY GRAVEL, poorly graded gravel to 37.5mm with fine
to coarse grained sand with lcw plzsticity silty clay fines, brown, moist

Subbase 1
Article No. Offset Avg. | CBR OoMC Pl LS | PIx.425 | LS x .425
Thickness | (Cond)
(mm) |
ROK18W- | 1.6-2.7m 250 70 7.8 50 | 3.2 106 68
0016-S03 R of CL ‘ (Skd)

Description | GM-GC, CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
coarse grained sand with low plasticity silty clay fines, brown, moist
Subbase 2 (Shoulder)

Article No. Offset | Avg. CBR omcC Pl LS | PIx.425 | LS x .425
| Thickness | (Cond)
(mm)
ROK18W- | 2.7-5.1m | 200 15 10.9 7.8 4.2 313 168
0016-S04 | R of CL (Skd)

Description { GM-GC, CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
> coarse grained sand with low plasticity silty clay fines, light brown, moist

e WAL Subgrade
Article No. Offset Avg. CBR omC Pl LS | Pl x.425 | LS x .425
Thickness | (Cond)
(mm)
ROK18W- | 1.6-2.7m N/A 9.0 14.7 68 | 3.8 396 221
0016-S05 R of CL (Skd)
Description GM, SILTY SAND AND GRAVEL, poorly graded gravel to 53.0mm, fine to coarse
grained sand with low plasticity silt fines, brown black, moist
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Subgrade

Article No. Offset Avg. CBR omcC Pl LS | Plx.425 | LS x.425
Thickness | (Cond)
(mm) _
ROK18W- | 2.7-5.1m N/A 8.0 13.9 8.8 | 44 487 244
0016-S06 R of CL (Skd)

Description GM, SILTY SAND AND GRAVEL, poorly graded gravel to 75.0mm, fine to coarse
grained sand with low plasticity silt fines, brown, moist

Insitu CBR (DCP) =
Article No. | ROK18W-0016-S10

Offset 2.3m R of C/Line

Start Depth DEer:)(:h Thickness | Insitu | Moisture
(mm) (mm) CBR Content
(mm)
610 966 356 9.5 20.5
966 1020 54 3.0
1020 1140 120 29
1140 1263 123 21 /L

Article No. | ROK18W-0016-S11
Offset 3.8m R of C/Line

Start Depth End Thickness | Insitu | Moisture
Depth ¢
(mm) (mm) CBR Content
(mm)
450 686 236 19 16.9
686 810 124 46
810 847 37 Z N\
847 1395 548 A\

Table 2-1: Summary of Testing (Fothole Ch. 20.01km 1.6-5.1m R of C/Line)

Note: Samples with results shown in brackets were nct tested, the results shown are of tests carried out on a sample visually assessed
as consistent with that sample.

Refer to Appendix 7 — Trench Profile, for layer depths.
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Site Pothole
Location | Ch. 21.61km (RHS)
Site Conditions
Seal Condition flushing IWP and OWP both LHS and RHS
Pavement rutting near C/Line
Deformation
Tabledrain Condition | grassed K
Wearing Surface R
Article No. Offset Avg.
Thickness
(mm)
- 2.2-3.6m 10
R of CL / \
Base 1 L
Article No. Offset Avg. CBR OoMC PI LS | PIx.425 | LS x .425
Thickness | (Cond)
(mm) '
RH18-0391 | 2.2-3.6m 200 (56) (10.9) | (3.4) | (3.0) (73) (65)
R of CL (Skd) /L
Description | (GP-GM), SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to coarse grained
sand with low plasticity silty fines, brown, moist
Visually assessed as being the same as Pothcie Ch. 20.01km Base 1 ROK18W-0016-S01
Shoulder Base
Article No. Offset Avg. CBR OMC PI LS | Pl x.425 | LS x .425
Thickness | (Cond)
(mm) >
ROK18W- | 3.6-4.9m 130 20 : 1.1 50 | 34 202 137
0016-S07 R of CL (Skd) |
Description | GM. SILTY SAND AND GRA'VEL, soorly graded gravel to 53.0mm, fine to coarse
grained sand with medium piasticity silt fines, light brown, moist
_ Subbase 1
Article No. Offset Avg. | CBR omcC Pl LS | PIx.425 | LS x .425
Thickness | {Cond)
(mm)
RH18-0394 | 2.2-3.6m 260 (70) (7.8) (5.0) | (3.2) (106) (68)
R of CL ) (Skd)
Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
coarse grained sand with low plasticity silty clay fines, brown, moist
Visually zssessed as being the same as Pothole Ch. 20.01km Subbase 1 ROK18W-0016-S03
LN Subbase 2 (Shoulder)
Article No. Offset |  Avg. CBR omcC Pl LS | PIx.425 | LS x .425
| Thickness | (Cond)
. (mm)
RH18-0395 i 3.6-4.9m 180 (15) (10.9) | (7.8) | (4.2) (313) (168)
Raf CL (Skd)
Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
» coarse grained sand with low plasticity silty clay fines, light brown, moist
i Visually assessed as being the same as Potholseoih. 20.01km Subbase (Shoulder) ROK18W-0016-
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Subgrade

Article No. Offset Avg. CBR omcC Pl LS | Plx.425 | LS x .425
Thickness | (Cond)
(mm)
ROK18W- | 2.2-4.9m N/A 15 13.0 74 | 2.8 391 148
0016-S08 R of CL (Skd) |

Description GM, SILTY SAND AND GRAVEL, poorly graded gravel to 75.0mm, fire to coarse

Insitu CBR (DCP)

Article No. | ROK18W-0016-S12
Offset 3.1m R of C/Line
End

Start Depth Depth Thickness Insitu | Moisture
(mm) (mm) CBR Content
(mm)
810 900 90 22 18.3
900 999 99 1.0
999 1066 67 40
1066 1100 34 12
1100 1210 110 7.0
1210 1770 560 5.0

Article No. | ROK18W-0016-S13
Offset 3.8m R of C/Line

Start Depth End Thickness | Insitu | Moisture
Depth 2,
(mm) (mm) CBR Content
(mm) NN
730 808 78 2.0 | 36.8
808 1000 192 38\
1000 1283 283 5.0 _—J
1283 1706 423 4.0 |

Table 2-2: Summary of TestirE(PothoIe Ch. 21.61km 2.2-4.9m R of C/Line)

Note: Samples with results shown in brackets were nat tested; the results shown are of tests carried out on a sample visually assessed
as consistent with that sample.
Refer to Appendix 7 — Trench Profile, for layer deptins.
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Site Pothole
Location | Ch. 23.32km (RHS)

Site Conditions

Seal Condition slight flushing
Pavement rutting IWP and OWP
Deformation /)
Tabledrain Condition | grassed, vegetated N
Wearing Surface =
Article No. Offset Avg.
Thickness
(mm)
- 2.0-3.6m 10
R of CL /
Base 1 S
Article No. Offset Avg. CBR omMcC Pl LS | PIx.425 | LS x.425
Thickness | (Cond)
(mm) '
RH18-0399 | 2.0-3.6m 250 (56) (10.9) | (3.4) | (3.0) (73) (65)
R of CL (Skd)

Description | (GP-GM), SANDY GRAVEL, poorly graded E;Favel to 37.5mm, fine to coarse grained

sand with low plasticity silty fines, brown, moist
Visually assessed as being the same as Pothoie Ch. 20.01km Base 1 ROK18W-0016-S01

Subbase i
Article No. Offset Avg. CBR omcC Pl LS | Pl x.425 | LS x .425
Thickness | (Cond)
(mm) >
RH18-0400 | 2.0-3.6m 300 (70) 1 (7.8) (5.0) | (3.2) (106) (68)
R of CL (Skdy |

Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
coarse grained sand with low plasticity silty clay fines, brown, moist
Visually assessed as being the samg as Pothole Ch. 20.01km Subbase 1 ROK18W-0016-S03

____Top Sail
Article No. | Offset Avg. | CBR omC PI LS | PIx.425 | LS x .425
Thickness | (Cond)
(i)
RH18-0401 | 3.6-5.2m 100 - - - - - -
R of CL >a (Skd)
Description () no sample taken
= Shoulder Base
Article No. | Offset r Avg. CBR omC Pl LS | PIx.425 | LS x .425
| Thickness | (Cond)
1 (mm)
RH18-0402 | 3.6-5 2m 150 (20) (11.1) [ (5.0) | (3.4) | (202) (137)
R of Cl (Skd)

(GM): SILTY SAND AND GRAVEL, poorly graded gravel to 53.0mm, fine to coarse

grained sand with medium plasticity silt fines, light brown, moist
Visually assessed as being the same as Pothole Ch. 21.61km Shoulder Base ROK18W-0016-S07

Description
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Subbase 2 Shoulder

Article No. Offset Avg. CBR omcC Pl LS | PIx.425 | LS x.425
Thickness | (Cond)
(mm)
RH18-0403 | 3.6-5.2m 200 (15) (10.9) | (7.8) | (4.2) (313) (168)
R of CL (Skd) |

Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37 Simm, fine to
coarse grained sand with low plasticity silty clay fines, light brcwn, moist
Visually assessed as being the same as Pothole Ch. 20.01km Subbase 2 Shouider ROK18W-

0016-S04 —
Subgrade ¥
Article No. Offset Avg. CBR omcC Pl LS/ Pl x.425 | LS x .425
Thickness | (Cond)
(mm) |
ROK18W- | 2.0-5.2m N/A 9.0 14.1 6.2 | 34 | 277 152
0016-S09 | Rof CL (Skd) |

Description | GM, SILTY SAND AND GRAVEL, poorly graded gravel with cobbles, fine to coarse
grained sand with low plasticity silt fines, brown, moist

Insitu CBR (DCP)
Article No. | ROK18W-0016-S14 N

Offset 2.8m R of C/Line -
Start Depth DEerr‘)?h Thickness Insitu | Moisture
(mm) (mm) (mm) CBR Content
650 691 41 21 14.9
691 833 142 36 i
833 870 37 24
870 905 35 ‘|1___i
905 961 56 6.5
961 1095 134 27
1095 1131 36 R\ Tt
1131 1285 154 <} 4.5
1285 1565 280 | 6.0
Article No. | ROK18W-0016-S15
Offset 3.8m R of C/Line
Start Depth DEe?octih Thicknecss | Insitu | Moisture
(mm) {rmtn) CBR Content
(mm) <
550 690 140 6.5 6.9
690 769 | 79 4.5
769 930( /N 61 25
830 1054 | 224 1.5
1054 1107 165 2.0
1219 1484 245 4.5

i
Tabie 2-3: Summary of Testing (Pothole Ch. 23.32km 2.0-5.2m R of C/Line)

Note: Saripies with results shown in brackets were not tested; the results shown are of tests carried out on a sample visually assessed
as consisient with that sample.
Refer to Apnendix 7 — Trench Profile, for layer depths.
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Site Pothole
Location | Ch. 24.38km (RHS)
Site Conditions
Seal Condition cracking near C/Line and shoulder, flushing IWP both LHS and RHS
Pavement good
Deformation /
Tabledrain Condition | grassed, vegetated (W,
Wearing:Surface! i il dide QU
Article No. Offset Avg.
Thickness
(mm)
- 2.2-3.8m 15
R of CL —~
Base 1 4
Article No. Offset Avg. CBR omcC Pl LS | PIx.425 | LS x .425
Thickness | (Cond)
(mm)
RH18-0413 | 2.2-3.8m 200 (56) (10.9) ! (3.4) | (3.0) (73) (65)
R of CL (Skd) \
Description | (GP-GM), SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to coarse grained
sand with low plasticity silty fines, brown, moist, stabilised
Visually assessed as being the same as Pothole Ch. 20.01km Base 1 ROK18W-0016-S01
Subbase 1
Article No. Offset Avg. CBR OomMC Pl LS | PIx.425 | LS x .425
Thickness | (Cond)
(mm) AN
RH18-0414 | 2.2-3.8m 180 (70) 7, (7.8) (6.0) | (3.2) (106) (68)
R of CL (Skd) |
Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
coarse grained sand with low plasticity silty clay fines, brown, moist
Visually assessed as being the samie as Pothole Ch. 20.01km Subbase 1 ROK18W-0016-S03
~_Top Soil
Article No. Offset Avg. | CBR omcC Pl LS | PIx.425 | LS x.425
Thickness | (Cond)
(mim)
RH18-0415 | 3.8-5.6m 60 - - - - - -
R of CL N (Skd)
Description (/ no sample taken
o i) Shoulder Base
Article No. Offset | Avg. CBR omcC Pl LS | PIx.425 | LS x.425
| Thickness | (Cond)
| (mm)
RH18-0416 | 3.8-5.6m | 100 (20) (11.1) | (5.0) | (3.4) (202) (137)
| RofCL (Skd)
Description | {GM), SILTY SAND AND GRAVEL, poorly graded gravel to 53.0mm, fine to coarse
i grained sand with medium plasticity silt fines, light brown, moist
| Visually assessed as being the same as Pothole Ch. 21.61km Shoulder Base ROK18W-0016-S07
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Subbase 2 Shoulder

Article No. Offset Avg. CBR OMC Pl LS | PIx.425 | LS x .425
Thickness | (Cond)
(mm)
RH18-0417 | 3.8-5.6m 240 (15) (10.9) | (7.8) | (4.2) (313) (168)
R of CL (Skd)

Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to

coarse grained sand with low plasticity silty clay fines, light brown, moist
Visually assessed as being the same as Pothole Ch. 20.01km Subbase 2 Stiouider ROK18W-

0016-S04 NN
Subgrade LR R
Article No. Offset Avg. CBR OoMC Pl LS /V/ PI'x:425 | LS x .425
Thickness | (Cond) N
(mm) ]
ROK18W- | 2.2-5.6m N/A 23 14.1 6.2 3.4 ! 2T 152
0016-S16 | Rof CL (Skd) | |

Description | GM, SILTY SAND AND GRAVEL, poorly graded gravel with cobbles, fine to coarse
grained sand with low plasticity silt fines, brown, moist
Insitu CBR (DCP)

Article No. | ROK18W-0016-S17 4
Offset 3.1m R of C/Line /N
Start Depth DEemtjh Thickness | Insitu | Moisture
(mm) P (mm) CBR Coatent
(mm) /&l
520 646 126 27 10.5
646 716 70 54
716 789 73 >60 |
789 831 42 >60
831 983 152 3k |
983 1445 462 LI

Article No. | ROK18W-0016-S15
Offset 3.8m R of C/Line
End l

Start Depth Debth Thickness | !nsitu | Moisture
(mm) (m}:n) (mm) CBR Content
510 823 3153 2.0 411
823 1090 267 3.0
1090 1405 N5 4.0

Table 2-4: Summiary of Testing (Pothole Ch. 24.38km 2.0-5.2m R of C/Line)

Note: Samples with results shown in brackets were not tested; the results shown are of tests carried out on a sample visually assessed
as consistent with that sample.
Refer to Appendix 7 — Trench Profile. for layer depths.
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Site

Pothole

Location

Ch. 25.22km (RHS)

Site Conditions

coarse grained sand with low plastcity silty clay fines, brown, moist
Visually assessed as being the same as Pothole Ch. 20.01km Subbase 1 ROK18W-0016-S03

Seal Condition cracking near C/Line and shoulder, flushing IWP both LHS and RHS
Pavement good
Deformation -
Tabledrain Condition | grassed, vegetated /
Wearing Surface R
Article No. Offset Avg.
Thickness
(mm)
- 2.2-4.0m 10
R of CL \
Base 1 /
Article No. | Offset Avg. CBR oMmC Pl | LS ] Pl x .425 | LS x .425
Thickness | (Cond)
(mm)
RH18-0423 | 2.2-4.0m 200 (56) (10.9) | (3.4) | (3.0) (73) (65)
R of CL (Skd) AN
Description | (GP-GM), SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to coarse grained
sand with low plasticity silty fires, brown, moist, stabilised
Visually assessed as being the same as Poinhole Ch. 20.01km Base 1 ROK18W-0016-S01
Subbase 1
Article No. Offset Avg. CBR oNiC PI LS | PIx.425 | LS x.425
Thickness | (Cond)
(mm)
RH18-0424 | 2.2-4.0m 190 (70) {7.8) (5.0} | (3.2) (106) (68)
R of CL (Skd) 1
Description | (GM-GC), CLAYEY SILTY SAMNDY GRAVEL, poorly graded gravel to 37.5mm, fine to

grained sand with medium plasticity silt fines, light brown, moist

___Top Sail
Article No. | Offset Avg. | CBR omMmcC Pl LS | Pl x.425 | LS x.425
Thickness | {Cond)
(mm)
RH18-0425 | 4.0-5.4m 70 - - - - - -
R of CL ) (Skd)
Description > no sample taken
74 Shoulder Base
Article No. Offset i Avg. CBR OoMC Pl LS | Pl x.425 | LS x.425
i Thickness | (Cond)
| (mm)
RH18-0426 | 4.0-54m | 150 (20) (11.1) | (5.0) | (3.4) (202) (137)
RefCE | (Skd)
Description | (GM), SILTY SAND AND GRAVEL, poorly graded gravel to 53.0mm, fine to coarse

Visually assessed as being the same as Pothole Ch. 21.61km Shoulder Base ROK18W-0016-S07
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Subbase 2 Shoulder

Article No. Offset Avg. CBR omMcC Pl LS | PIx.425 | LS x .425
Thickness | (Cond)
(mm)
RH18-0427 | 4.0-5.4m 150 (15) (10.9) | (7.8) | (4.2) (313) (168)
R of CL (Skd)

Description | (GM-GC), CLAYEY SILTY SANDY GRAVEL, poorly graded gravel to 37.5mm, fine to
coarse grained sand with low plasticity silty clay fines, light brown, moist
Visually assessed as being the same as Pothole Ch. 20.01km Subbase 2 Stouider ROK18W-

0016-S04
Subgrade A
Article No. Offset Avg. CBR omcC Pl LS | P1x.425 | LS x .425
Thickness | (Cond) '
(mm) .
ROK18W- | 2.2-5.4m N/A 11 13.0 6.2 /3.0 ' 334 162
0016-S19 R of CL (Skd) |

Description | GM, SILTY SAND AND GRAVEL, poorly graded gravel wiih cobbles, fine to coarse
grained sand with low plasticity silt fines, brown, moist
Insitu CBR (DCP)

Article No. | ROK18W-0016-S20 /|
Offset 2.8m R of C/Line ‘

Start Depth DEndh Thickness Insitu | Moisture

(mm) opi (mm) CBR Content
(mm) /

480 656 176 40 13.7
656 796 140 34
796 911 115 >60
911 982 71 22 \Y
982 1067 85 NN
1067 1125 58 D)
1125 1186 61 13|
1186 1279 93 18
1279 1386 107 | 7.0

Article No. | ROK18W-0016-S21
Offset 4.6m R of C/Line

Start Depth Di:(tjh Thickness | Insitu | Moisture
(mm) {mm) CBR Content

(mm) 7

420 458 | 38 4.5 13.7
458 956 | 498 1.5
956 174 |~ 218 4.0
1174 1343 /| 169 6.5

Table 2-5: Summary of Testing (Pothole Ch. 25.22km 2.0-5.2m R of C/Line)

Note: Samples with results shown in brackets were not tested; the results shown are of tests carried out on a sample visually assessed
as consistent with that sample.
Refer to Appendix 7 — Trench Profile, for layer depths.
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APPENDIX 3: INSITU CBR (DCP)
REPORTS
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Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.au

Queensland
Government

Insitu CBR

Accredited for compliance with ISO/IEC 17025 -

Client: ~ PD & O (Fitzroy) N\ Testing
Knight St NATA
North Rockhampton QId 4701 \/
NR
ComeTene
Project: ~ Port Aima Road Widening and Safety Improvements LNaﬁZr;:r;crLﬂggr rr\ﬁ:i:ﬁ;!i ?r:;‘r;‘r:ggéz:fndan o
2302 Date of Issue: ~ 4/07/2018

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

v

ZAEEEN
Sample ID: ROK18W-0016-S10 Location: Ch 20.C1«m, 2.2 R of Centre Line
Tested By: Nathan Page Date Tested: 12/06/2018
Material: Subgrade Specification: Investigation 'Subgrade'

Insitu California Bearing Ratio (Dynamic Cone Penétromeier) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Cantent (%): 20.5
Depth at Commencement of 560 Refererce Pointi: Top of Seal
Test (mm):

AT

Start Depth End Depth Thickness Insitu CBR Description

(mm) (mm) (mm)
560 610 50 0.0
610 966 356 9.5
966 1020 54 3.0

1020 1140 120 29

1140 1263 123 21

Form No: 10547, Report No: ICBR:ROK18W-0016-S10 © 2000-2016 QESTLab by SpectraQEST.com Page 1 of 1
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Materials Services - Rockhampton
Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701
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i . NATA Accredited ~ Approved Signatory: Brendan Dodd
Project: Port Alma Road Widening and Safety Improvements Laboratory Number (Mgte,fai: Techinologist)
2302 Date of Issuz: - 4/07/2018

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

!

Sample ID: ROK18W-0016-S11 Location: Ch 20.01km, 3.8m R of Centre Line
Tested By: Nathan Page Date Tested: 12/06/2018
Material: Subgrade Specification: Investigation 'Subgrade'

|

Insitu California Bearing Ratio (Dynamic Cone Penetrometer) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 16.9
Depth at Commencement of 400 Reference Point: Top of Formation
Test (mm):
NI T e
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
400 450 50 0.0
450 686 236 19
686 810 124 46
810 847 37 17
847 1395 548 11 —
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Sample ID: ROK18W-0016-S12 Location: Ch 21.61km, 3.1m R of Centre Line

Tested By: Brendan Dodd Date Tested: 12/06/2018

Material: Subgrade Specification: Investigation 'Subgrade'’

Insitu California Bearing Ratio (Dynamic Cone Pzrietrometer) [Q114B]

!

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 18.3
Depth at Commencement of 760 Reference Point: Top of Seal
Test (mm):
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)

760 810 50 0.0

810 900 90 22

900 999 99 7.5

999 1066 67 40

1066 1100 34 12

1100 1210 110 7.0

1210 1770 560 5.0
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Sample ID: ROK18W-0016-S13 Location: Ch 21.61km, 4.3m R of Centre Line
Tested By: Nathan Page Date Tested: 12/06/2016
Material: Subgrade Specification: Investigation 'Subgrade'

!

Insitu California Bearing Ratio (Dynamic Cone Perietrometar) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 35.8
Depth at Commencement of 680 Refererce Point: Top of Formation
Test (mm):
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
680 730 50 0.0
730 808 78 20
808 1000 192 3.5
1000 1283 283 5.0
1283 1706 423 4.0
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Sample ID: ROK18W-0016-S14 Location: Ch 23.32km, 2.8m R of Centre Line
Tested By: Nathan Page Date Tested: 12/06/2018
Material: Subgrade Specification: Investigation 'Subgrade'

I

Insitu California Bearing Ratio (Dynamic Cone Peretrometer) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 14.9
Depth at Commencement of 600 Reference Point: Top of Seal
Test (mm):
_
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
600 650 50 0.0
650 691 41 21
691 833 142 36
833 870 37 24
870 905 35 11
905 961 56 6.5
961 1095 134 27
1095 1131 36 11
1131 1285 154 4.5
1285 1565 280 6.0
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Sample ID: ROK18W-0016-S15 Location: Ch 23.52km, 4.8m R of Centre Line
Tested By: Nathan Page Date Tested: 12/06/2018
Material: Subgrade Specification: Investigation 'Subgrade'

l

Insitu California Bearing Ratio (Dynamic Cone Peretrometer) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 6.9
Depth at Commencement of 500 Reference Point: Top of Formation
Test (mm):
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
500 550 50 0.0
550 690 140 6.5
690 769 79 4.5
769 830 61 25
830 1054 224 1.5
1054 1219 165 2.0
1219 1464 245 45
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Sample ID:  ROK18W-0016-S17 Location: Ch 24.38km, 3.7m R of Centre Line
Tested By: Nathan Page Date Tested: 13/06/2016
Material: Subgrade Specification: Investigation 'Subgrade’

l

Insitu California Bearing Ratio (Dynamic Cone Per]etrometer) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 10.5
Depth at Commencement of 470 Reference Point: Top of Seal
Test (mm):
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
470 520 50 0.0
520 646 126 27
646 716 70 54
716 789 73 >60
789 831 42 >60
831 983 152 36
983 1445 462 gl
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Sample ID: ROK18W-0016-S18 Location: Ch 24.5€km, 4.8m R of Centre Line
Tested By: Brendan Dodd Date Tested: 13/06/2018
Material: Subgrade Specification: Investigation 'Subgrade'

!

Insitu California Bearing Ratio (Dynamic Cone Peretrometer) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Cantent (%): 411
Depth at Commencement of 460 Reference Point: Top of Formation
Test (mm):
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
460 510 50 0.0
510 823 313 20
823 1090 267 3.0
1090 1405 315 4.0
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Sample ID: ROK18W-0016-S20 Location: Ch 25.22km, 2.3m R of Centre Line
Tested By: Nathan Page Date Tested: 13/06/2018
Material: Subgrade Specification: Investigation 'Subgrade’

Insitu California Bearing Ratio (Dynamic Cone Pzrietrometer) [Q114B]

Soil Description: Brown Silty Sand and Gravel Moisture Content (%): 13.7
Depth at Commencement of 430 Refererce Point: Top of Seal
Test (mm):
SRS R RS
Start Depth End Depth Thickness Insitu CBR X Description
(mm) (mm) (mm)
430 480 50 0.0
480 656 176 40
656 796 140 34
796 911 115 >60
911 982 71 22
982 1067 85 12
1067 1125 58 65
1125 1186 61 13
1186 1279 93 18
1279 1386 107 74
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Sample ID: ROK18W-0016-S21 Location: Ch 25.22Zkm, 4.6m R of Centre Line
Tested By:  Nathan Page Date Tested: 13/06/2018
Material: Subgrade Specification: Investigation 'Subgrade'

|

Insitu California Bearing Ratio (Dynamic Cone Pzrietrometer) [Q114B]

Soil Description: Brown Silty Sand and Clay Moisture Content (%): 13.7
Depth at Commencement of 370 Reference Point: Top of Formation
Test (mm):
N e T R
Start Depth End Depth Thickness Insitu CBR Description
(mm) (mm) (mm)
370 420 50 0.0
420 458 38 4.5
458 956 498 1.5
956 1174 218 4.0
1174 1343 169 6.5
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[SampleDetails — — [Particle 5ize Dis

Sample ID: ROK18W-0016-S01 Method: Q103A

Sampling Method: AS 1289.1.2.1 Cl 6.5.4 Drying by:  Oven

Date Sampled: 12/06/2018 Date Tested: 20/06/2018

Source: As per location

Material: Base

Sampled By: This lab

Specification: Investigation 'Pavement' Type 2.1 Sieve Size % Passing Limits

Location: Port Alma Road 75 0mm 96 100

Sample Location: Ch 20.01km 53.0mm 92 100

Chainage: 1.6-2.6m R of Centre Line 37.5mm 90 100

Offset: Ch 20.01km 19.0mm 81 80— 100
9.5mm 69 55-90

(CthErTRsEREqulte s PRI R T o % w5

2.36mm 45 30-55

Description Method Result Limits 425um 22 12-30

Moisture Content [Q102A] 75um 9.4 5-20

Moisture Content (%) 8.9

Remarks

Date Tested 26/06/2018

Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/(2108]

Linear Shrinkage (%) Q106 30 <3.5

Air Drying Used? Yes

Liquid Limit (%) Q104D 322

Plastic Limit (%) Q105 28.8

Plasticity Index (%) Q10¢& 3.4 <6

Weighted Plasticity Index (%) Q105 73 <150

Weighted Linear Shrinkage (%) Q106 65 <85

Sample History Oven -dried

Date Tested 25/06/2018

California Bearing Ratio [Q113C]

CBR (%) 56

CBR at 2.5 (%) 40

CBR at 5.0 (%) 56

Target Dry Density (t/m?) 1.982

Nominated Relative Compaction {%) 100.0

Target Moisture Content (%) 10.9

Nominated % OMC 100

Achieved Dry Density (t/im°) 1.99

Achieved Relative Camipaction (%) 100.1

Achieved Moistiire Conierit (%) 10.7

Achieved % OMC 98.5

Soaked Yes

Duration of Soaking (Days) 4

Swell (%) -0.1

MC After Penetration of Remainder(%) 10.7

Variation to test method Q103A insufficient sample mass. 16014g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Department of Transport and Main Roads
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Phone: (07) 4923 0711
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Client: PD & O (Fitzroy)
Knight St
North Rockhampton QId 4701

Project:  Port Alma Road Widening and Safety Improvements

Accredited for compliance with ISO/IEC 17025 -
3/\ Testing
\,,if
NR
TECHNICAL
cComMPETENCE

NATA Accredited Appaed Signatory: Brendan Dodd
Laboratory Number  riaterials Technologist)

Sample ID: ROK18W-0016-S01

Sampling Method: AS 1289.1.2.1 Cl6.5.4

Date Sampled: 12/06/2018

Source: As per location

Material: Base

Sampled By: This lab |

Specification: Investigation 'Pavement’ Type 2.1

Location: Port Alma Road

Sample Location: Ch 20.01km

Chainage: 1.6-2.6m R of Centre Line

Offset: Ch 20.01km
\OtherfisstiRestilts e FaEie T @

Description Method Result Limits

California Bearing Ratio [Q113C]

MC After Penetration of Penetrated End (%) 10:8

Date Tested 29/06/2018

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 1.98

Standard OMC (%) TN

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)

Oversize Material - Wet (%)

Oversize Material - Dry (%)

Density of Oversize (t/m?)

Additive Type

Additive Source

Additive Proportion (%)

Date Tested 27/06/2018

2302 Date of Issue: ~ 9/07/2018
THIS DOCUMENMT SHALL NOT BE REPRODUCED EXCEPT IN FULL
N/

LAN
Method: Q103A
Drying by: Oven
Date Tested: 20/06/2018

Sieve Size % Passing Limits
78 0mm 96 100
53.0mm 92 100
37.5mm 90 100
19.0mm 81 80— 100
9.5mm 69 55-90
4.75mm 55 40 - 70
2.36mm 45 30-55
425pm 22 12-30
75um 9.4 5-20

Variation to test method Q103A insufficient sample mass. 16014g sample used.

The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S02 Method. Q103A
Sampling Method: AS 1289.1.2.1 CI 6.5.4 Drying by:  Oven
Date Sampled: 12/06/2018 Date Tested: 20/06/2018
Source: As per location
Material: Shoulder Base
Sampled By: This lab
Specification: Investigation 'Pavement’ Type 2.1 Sieve Size % Passing Limits
Location: Port Alma Road 53.0mm 100 100
Sample Location: 2.6-5.1m R of C/Line 37.5mm 99 100
Chainage: Ch 20.01km 19.0mm 91 80 - 100
9.5mm 80 55-90
4.75mm 68 40-70
GlITA o = A e e Y o
425um 38 12-30
Description Method Result — Limits 75um 21 5-20
Moisture Content [Q102A]
Moisture Content (%) 5.8
Remarks
Date Tested 26/06/2018
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/G1G8]
Linear Shrinkage (%) Q106 3.4 <35
Air Drying Used? Yes
Liquid Limit (%) Q104D 26.4
Plastic Limit (%) Q105 21.0
Plasticity Index (%) Q105 5.4 <6
Weighted Plasticity Index (%) Q105 203 <150
Weighted Linear Shrinkage (%) Q106 128 <85
Sample History Oven -dried
Date Tested 21/06/2018
California Bearing Ratio [Q113C]
CBR (%) 40
CBR at 2.5 (%) 40
CBR at 5.0 (%) 40
Target Dry Density (t/m®) 2.119
Nominated Relative Compaction (%) 100.0
Target Moisture Content (%) 7.8
Nominated % OMC 100
Achieved Dry Density (m?) 212
Achieved Relative Corirpaction (%) 99.8
Achieved Moisitie Content (%) 8.0
Achieved % GMC 102.5
Soaked Yes i ‘ | |
Duration of Soaking (Days) 4 i 5 R
Swell (%) 0.0 e S
MC After Penetration of Remainder(%) 9.5

Variation to test method Q103A insufficient sample mass. 17667g sample used.

The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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[SampleDetails —— |[Particle Siz Dis

Sample ID: ROK18W-0016-S02 Method: Q103A

Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by: Q‘/e"

Date Sampled: 12/06/2018 Date Tested: 20/06/2018

Source: As per location

Material: Shoulder Base

Sampled By: This lab

Specification: Investigation 'Pavement' Type 2.1 Sieve Size % Passing Limits

Location: Port Alma Road §3.0mm 100 100

Sample Location: 2.6-5.1m R of C/Line 37.5mm 99 100

Chainage: Ch 20.01km 19.0mm 91 80 - 100
9.5mm 80 55-90
4.75mm 68 4070

G C T T e e e v e & oo

425um 38 12-30

Description Method Result Limits 75um 21 5-20

California Bearing Ratio [Q113C]

MC After Penetration of Penetrated End (%) aR

Date Tested 29/06/2018

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 2.12

Standard OMC (%) 8.0

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)

Oversize Material - Wet (%)

Oversize Material - Dry (%)

Density of Oversize (t/m?)

Additive Type

Additive Source

Additive Proportion (%)

Date Tested 27/06/2018

Variation to test method Q103A insufficient sample mass. 17667g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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[SampleDetails ——|[Particle Size Dis

Sample ID: ROK18W-0016-S03 Method: Q103A

Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Oven

Date Sampled: 12/06/2018 Date Tested: 19/06/2018

Source: As per location

Material: Subbase 1

Sampled By: This lab

Specification: Investigation 'Pavement' Type 2.1 Sieve Size % Passing Limits

Location: Port Alma Road 523 Omm 100 100

Sample Location: 1.6-2.7m R of C/Line 37.5mm 95 100

Chainage: Ch 20.01km 19.0mm DT 80 - 100
9.5mm 62 55-90
4.75mm 48 40 - 70

[T G R L e Siie R e s | P 2 1oa

425um 21 12 -30

Description Method Result Limits 75um 12 5-20

Moisture Content [Q102A]

Moisture Content (%) 88

Remarks

Date Tested 26/06/2018

Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/2108]

Linear Shrinkage (%) Q106 372 <3.5

Air Drying Used? Yes

Liquid Limit (%) Q104D 246

Plastic Limit (%) Q105 19.6

Plasticity Index (%) Q108 5.0 <6

Weighted Plasticity Index (%) Q105 106 <150

Weighted Linear Shrinkage (%) Q106 68 <85

Sample History Oven -dried

Date Tested 25/06/2018

California Bearing Ratio [Q113C]

CBR (%) 70

CBR at 2.5 (%) 48

CBR at 5.0 (%) 70

Target Dry Density (t/m?) 2.104

Nominated Relative Compaction {%) 100.0

Target Moisture Content (%) 7.8

Nominated % OMC 100

Achieved Dry Density (t/im?) 2,11

Achieved Relative Compaction (%) 100.1

Achieved Moisti:re Coniernit (%) 7.8

Achieved % OMC 99.0

Soaked Yes

Duration of Soaking (Days) 4

Swell (%) 0.0

MC After Penetration of Remainder(%) 8.3

Variation to test method Q103A insufficient sample mass. 13837g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Government
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Knight St
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Project: Port Alma Road Widening and Safety Improvements

Accredited for compliance with ISO/IEC 17025 -

a gf\bi Testing
NATA
Vv NR

TECHNICAL
ComrETENCE

NATA Accredited  Approved Signatory: Brendan Dodd
Laboratory Number  (raaterjals Technologist)
2302 Date of Issue: ~ 9/07/2018
THIS DOCUMENT SHA!L NOT BE REPRODUCED EXCEPT IN FULL
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Sample ID: ROK18W-0016-S03 Method: Q103A

Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Cven

Date Sampled: 12/06/2018 Date Tested: 19/06/2018

Source: As per location

Material: Subbase 1

Sampled By: This lab A

Specification: Investigation 'Pavement' Type 2.1 Sieve Size % Passing Limits

Location: Port Alma Road 52 0mm 100 100

Sample Location: 1.6-2.7m R of C/Line 37.5mm 95 100

Chainage: Ch 20.01km 19.0mm 7 80 — 100
9.5mm 62 55-90
4.75mm 48 40 - 70

[Bithier 5o+ Reatils: HED TSI CR R0 SRR o i

[425um 21 12-30

Description Method Result Limits .. .1 {|75um 12 5-20

California Bearing Ratio [Q113C] R

MC After Penetration of Penetrated End (%) 5.2

Date Tested 29/06/2018

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 210

Standard OMC (%) 8.0

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)

Oversize Material - Wet (%)

Oversize Material - Dry (%)

Density of Oversize (t/m?)

Additive Type

Additive Source

Additive Proportion (%)

Date Tested 27/06/2018

o

an

47
e
20

Variation to test method Q103A insufficient sample mass. 13837g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Government

Materials Test Report
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Client: PD & O (Fitzroy) N\ Testing
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et %
Project: ~ Port Aima Road Widening and Safety Improvements Lgﬁgéq:rgcﬁﬂggr ﬁ:gt:n:,‘; ;:‘éfgggézzfndan Sy
2302 Date of Issue. .~ 9/07/2018
THIS DOCUMEMNT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Z0\
Sample ID: ROK18W-0016-S04 Method:. Q103A
Sampling Method: AS 1289.1.2.1 CI6.5.4 Drying by:  Oven
Date Sampled: 12/06/2018 Date Tested: 18/06/2018
Source: As per location
Material: Subbase 2
Sampled By: This lab
Specification: Investigation 'Pavement' Type 2.1 Sieve Size % Passing Limits
Location: Port Alma Road 75 Omm 100 100
Sample Location: 2.7-5.1m R C/Line 53.0mm 99 100
Chainage: Ch 20.01km 37.5mm 94 100
19.0mm 84 80 — 100
9.5mm 72 55-90
( 4.75mm 63 40 - 70
- 2.36mm 56 30 -55
Description Method Result — Limits 425um 40 12-30
Moisture Content [Q102A] 75um 29 5-20
Moisture Content (%) 100
Remarks
Date Tested 13/06/2018
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/Q2168]
Linear Shrinkage (%) Q106 4.2 <35
Air Drying Used? Yes
Liquid Limit (%) Q104D 28.8
Plastic Limit (%) Q105 21.0
Plasticity Index (%) Q105 7.8 <6
Weighted Plasticity Index (%) Q105 313 <150
Weighted Linear Shrinkage (%) Q106 168 <85
Sample History Oven -dried
Date Tested 21/06/2018
California Bearing Ratio [Q113C]
CBR (%) 15
CBR at 2.5 (%) 13
CBR at 5.0 (%) 16
Target Dry Density (t/m?) 2.016
Nominated Relative Compaction {%) 100.0
Target Moisture Content (55) 10.9
Nominated % OMC 100
Achieved Dry Density (t/m?) 2.01
Achieved Relative Ccminaciion (%) 99.7
Achieved Moisture Content (%) 11.2
Achieved % OMC 103.0
Soaked Yes
Duration of Soaking (Days) 4
Swell (%) 0.1
MC After Penetration of Remainder(%) 12.0

Variation to test method Q103A insufficient sample mass. 19008g sample used.

The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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2302 Cate of Issue: ~ 9/07/2018
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

[SampleDetails " [[Particle Size Dis

Sample ID: ROK18W-0016-S04 Method. Q103A

Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Oven

Date Sampled: 12/06/2018 Date Tested: 18/06/2018

Source: As per location

Material: Subbase 2

Sampled By: This lab

Specification: Investigation 'Pavement’ Type 2.1 Sieve Size % Passing Limits

Location: Port Alma Road 75.0mm 100 100

Sample Location: 2.7-5.1m R C/Line 53.0mm 99 100

Chainage: Ch 20.01km 37.5mm 94 100
19.0mm 84 80 - 100
9.5mm 72 55-90

(6T T LT T P St o S o0

2.36mm 56 30-55

Description Method Result Limits 425um 40 12-30

California Bearing Ratio [Q113C] / 75um 29 5-20

MC After Penetration of Penetrated End (%) 130

Date Tested 25/06/2018

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 2.0z

Standard OMC (%) 11.0

MC Test Method

Oversize Sieve (mm) 0.0
Oversize Material - Grading (%)

Oversize Material - Wet (%)

Oversize Material - Dry (%)

Density of Oversize (t/m?)

Additive Type

Additive Source

Additive Proportion (%)

Date Tested 13/06/2018

Variation to test method Q103A insufficient sample mass. 19008g sample used.

The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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NATA
N

TECHNICAL
COMPETENCE

NATA Accredited
Laboratory Number  (iratarials Technologist)
2302

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

Accredited for compliance with ISO/IEC 17025 -
Testing

NK

Approved Signatory: Brendan Dodd

Date of Issue: = 9/07/2018

Z
Method: Q103A
Drying by: Cven
Date Tested: 19/06/2018
Sieve Size % Passing Limits
53 Omm 100 100
37.5mm 99 100
19.0mm 90 80— 100
9.5mm i 55-90
4.75mm 66 40-70
2.36mm 60 30-55
425pm 40 12 - 30
75um 28 5-20

Sieve

Client: PD & O (Fitzroy)
Knight St
North Rockhampton QIld 4701
Project:  Port Aima Road Widening and Safety Improvements
Sample ID: ROK18W-0016-S07
Sampling Method: AS 1289.1.2.1 Cl6.5.4
Date Sampled: 12/06/2018
Source: As per location
Material: Shoulder Base
Sampled By: This lab
Specification: Investigation 'Pavement’ Type 2.1
Location: Port Aima Road
Sample Location: 3.6-4.9m R of C/Line
Chainage: Ch 21.61km
__
Description Method Result Limits
Moisture Content [Q102A]
Moisture Content (%) 6N
Remarks
Date Tested 13/06/2018
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/21068]
Linear Shrinkage (%) Q106 3.4 <3.5
Air Drying Used? Yes
Liquid Limit (%) Q104D 35.0
Plastic Limit (%) Q105 30.0
Plasticity Index (%) Q1058 5.0 <6
Weighted Plasticity Index (%) Q105 202 <150
Weighted Linear Shrinkage (%) Q106 137 <85
Sample History Oven -dried
Date Tested 21/06/2018
California Bearing Ratio [Q113C]
CBR (%) 20
CBR at 2.5 (%) 20
CBR at 5.0 (%) 20
Target Dry Density (t/m?) 1.906
Nominated Relative Compaction {%) 100.0
Target Moisture Content (%6) 11:4
Nominated % OMC 100
Achieved Dry Density (t/im?) 1.91
Achieved Relative Compaction (%) 100.0
Achieved Moisture Conient (%) 14:4
Achieved % OMC 100.5
Soaked Yes
Duration of Soaking (Days) 4
Swell (%) 0.5
MC After Penetration of Remainder(%) 15.1
Variation to test method Q103A insufficient sample mass. 16684g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Materials Services - Rockhampton

Department of Transport and Main Roads
216 Richardson Road, NORTH ROCKHAMPTON QLD 4701

Phone: (07) 4923 0711
Fax: (07) 4923 0750
www.tmr.qld.gov.au

Client: PD & O (Fitzroy)
Knight St
North Rockhampton Qld 4701
Project: Port Alma Road Widening and Safety Improvements

Accredited for compliance with ISO/IEC 17025 -
Testing

Z\
NATA
Vv N

TECHNICAL
COMPETENCE

NATA Accredited

Approved Signatory: Brendan Dodd
Laboratory Number  (aaterials Technologist)
2302 Date of Issue: ~ 9/07/2018
THIS DOCUMEN.T SHALL NOT BE REPRODUCED EXCEPT IN FULL

Sample ID: ROK18W-0016-S07
Sampling Method: AS 1289.1.2.1 Cl 6.5.4
Date Sampled: 12/06/2018
Source: As per location
Material: Shoulder Base
Sampled By: This lab
Specification: Investigation 'Pavement' Type 2.1
Location: Port Alma Road
Sample Location: 3.6-4.9m R of C/Line
Chainage: Ch 21.61km
(OINEIATT T (T SRt et RN S T
Description Method Result Limits
California Bearing Ratio [Q113C]
MC After Penetration of Penetrated End (%) 5.1
Date Tested 25/06/2018
Maximum Dry Density - Standard [Q142A]
Standard MDD (t/m?) 491
Standard OMC (%) 11.0
MC Test Method
Oversize Sieve (mm) 0.0
Oversize Material - Grading (%)
Oversize Material - Wet (%)
Oversize Material - Dry (%)
Density of Oversize (t/m?)
Additive Type
Additive Source
Additive Proportion (%)
Date Tested 19/06/2018

N/

Z=0\
Method: Q103A
Drying by: Cven
Date Tested: 19/06/2018
Sieve Size % Passing Limits
53.0mm 100 100
37.5mm 99 100
19.0mm 90 80 — 100
9.5mm 77 55-90
4.75mm 66 40 - 70
2.36mm 60 30-55
425pm 40 12-30
75um 28 5-20

Variation to test method Q103A insufficient sample mass. 16684g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Department of Transport and Main Roads
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Phone: (07) 4923 0711
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www.tmr.qld.gov.au

Client: PD & O (Fitzroy)
Knight St
North Rockhampton Qld 4701
Project:  Port Alma Road Widening and Safety Improvements

Accredited for compliance with ISO/IEC 17025 -
Testing
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TECHNICAL
comrerTENCE

NATA Accredited  Approved Signatory: Brendan Dodd
Laboratory Number  aaterials Technologist)
2302 Date of Issue: = 9/07/2018
THIS DOCUMEN.T SHALL NOT BE REPRODUCED EXCEPT IN FULL

NR

Sample ID: ROK18W-0016-S05

Sampling Method: AS 1289.1.2.1 Cl 6.5.4

Date Sampled: 12/06/2018

Source: As per location

Material: Subgrade

Sampled By: This lab

Specification: Investigation 'Subgrade'

Location: Port Alma Road

Sample Location: 1.6-2.7m R of C/Line

Chainage: Ch 20.01km
|feRTestRegaETEE T e RN

Description Method Result —  Limits

Moisture Content [Q102A]

Moisture Content (%) T

Remarks

Date Tested 26/06/2018

Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/2168]

Linear Shrinkage (%) Q106 3.8
Air Drying Used? Yes
Liquid Limit (%) Q104D 34.4
Plastic Limit (%) Q105 27.6
Plasticity Index (%) Q105 6.8
Weighted Plasticity Index (%) Q105 396
Weighted Linear Shrinkage (%) Q106 221
Sample History Oven -dried
Date Tested \/ 25/06/2018
California Bearing Ratio [Q113C]

CBR (%) 9.0
CBR at 2.5 (%) 9.0
CBR at 5.0 (%) 9.0
Target Dry Density (t/m?) 1.834
Nominated Relative Compaction {%) 97.0
Target Moisture Content (%) 14.7
Nominated % OMC 100
Achieved Dry Density (t/im?) 1.84
Achieved Relative Compaction (%) 97.4
Achieved Moisture Coniernt (%) 14.3
Achieved % OMC 97.0
Soaked Yes
Duration of Soaking (Days) 4
Swell (%) 1.0
MC After Penetration of Remainder(%) 17.6

Z- X\
Method: Q103A
Drying by: Cven
Date Tested: 18/06/2018
Sieve Size % Passing Limits
52 Omm 100
37.5mm 98
26.5mm 95
19.0mm 90
9.5mm LT
4.75mm 72
2.36mm 69
425um 58
75um 49

Variation to test method Q103A insufficient sample mass. 13170g sample used.

The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Government

Materials Test Report

Accredited for compliance with ISO/IEC 17025 -
Client:  PD &O (Fitzroy) AN\ Testing
Knight St NATA
North Rockhampton Qld 4701 \f*’
NR
T
T RS TSI TR
Project:  Port Aima Road Widening and Safety Improvements (barsy Nt ,15;;‘;.‘; :’;’éﬁsggégfndan bode
2302 Date of Issue. ~ 9/07/2018
THIS DOCUMENT SHAL L NOT BE REPRODUCED EXCEPT IN FULL
Sample ID: ROK18W-0016-S05 Method: Q103A
Sampling Method: AS 1289.1.2.1 C1 6.5.4 Drying by:  Oven
Date Sampled: 12/06/2018 Date Tested: 18/06/2018
Source: As per location
Material: Subgrade
Sampled By: This lab
Specification: Investigation 'Subgrade’ Sieve Size % Passing Limits
Location: Port Alima Road 52 Omm 100
Sample Location: 1.6-2.7m R of C/Line 37.5mm 98
Chainage: Ch 20.01km 26.5mm 95
19.0mm 90
9.5mm it
( 4.75mm 72
2.36mm 69
Description Method Result ~— Limits 425um 58
California Bearing Ratio [Q113C] 75um 49
MC After Penetration of Penetrated End (%) 20.3
Date Tested 29/06/2018
Maximum Dry Density - Standard [Q142A]
Standard MDD (t/m?) 1.890
Standard OMC (%) 14.7
MC Test Method
Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)
Oversize Material - Wet (%)
Oversize Material - Dry (%)
Density of Oversize (t/m?)
Additive Type

Additive Source

Additive Proportion (%)

Variation to test method Q103A insufficient sample mass. 13170g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Government

Materials Test Report

. . Accredited for compliance with ISO/IEC 17025 -
Client: PD & O (Fitzroy) . A Testing
Knight St ATA 748
North Rockhampton Qld 4701 \lﬁ‘
NE
TECHNICAL
comPETENCE —
. . NATA Accredited ~ Approved Signatory: Brendan Dodd
Project:  Port Alma Road Widening and Safety Improvements Laboratory Number (,gztena,s T':chno,rggist)

2302 Date of Issue: ~ 9/07/2018
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
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Sample ID: ROK18W-0016-S06 Method: Q103A

Sampling Method: AS 1289.1.2.1 CI6.5.4 Drying by:  Cven

Date Sampled: 12/06/2018 Date Tested: 15/06/2018

Source: As per location

Material: Subgrade

Sampled By: This lab

Specification: Investigation 'Subgrade' Sieve Size % Passing Limits

Location: Port Alma Road 78.0mm 100

Sample Location: 2.7-5.1m R of C/Line 53.0mm 98

Chainage: Ch 20.01km 37.5mm 98
26.5mm 93
19.0mm 89

IR e e Ul - 7 G W e | o o

4.75mm 69

Description Method Result ~ Limits 2.36mm 65

Moisture Content [Q102A] 425um 55

Moisture Content (%) 16.5 75um 47

Remarks

Date Tested 25/06/2018

Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/Q2108]

Linear Shrinkage (%) Q106 4.4

Air Drying Used? Yes

Liquid Limit (%) Q104D 34.8

Plastic Limit (%) Q105 26.0

Plasticity Index (%) Q108 8.8

Weighted Plasticity Index (%) Q105 487

Weighted Linear Shrinkage (%) Q106 244

Sample History Oven -dried

Date Tested 21/06/2018

California Bearing Ratio [Q113C]

CBR (%) 8.0

CBR at 2.5 (%) 7.5

CBR at 5.0 (%) 8.0

Target Dry Density (t/m?) 1.808

Nominated Relative Compaction {%) 97.0

Target Moisture Content (%) 13.9

Nominated % OMC 100

Achieved Dry Density (i/im*) 1.81

Achieved Relative Compaction (%) 97.0

Achieved Moisture Cenient (%) 14.0

Achieved % OMC 100.5

Soaked Yes

Duration of Soaking (Days) 4

Swell (%) 2.3

MC After Penetration of Remainder(%) 19.2

Variation to test method Q103A insufficient sample mass. 10510g sample used.

The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Materials Test Report

Client:  PD &O (Fitzroy) SN\ Testing
Knight St NATA
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. ) NATA Accredited Anp;,:-'*d Signatory: Brendan Dodd
Project: Port Aima Road Widening and Safety Improvements Laboratory Number (Materi;"s T:chnologist)

2302 Date of Issue: -~ 9/07/2018
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

— ZN
Sample ID: ROK18W-0016-S06 Method. Q103A

Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Oven

Date Sampled: 12/06/2018 Date Tested: 15/06/2018

Source: As per location

Material: Subgrade

Sampled By: This lab

Specification: Investigation 'Subgrade' Sieve Size % Passing Limits

Location: Port Alma Road 75.0mm 100

Sample Location: 2.7-5.1m R of C/Line 53.0mm 98

Chainage: Ch 20.01km 37.5mm 98
26.5mm 93
19.0mm 89

ol CTR T TSR e R e &

4.75mm 69

Description Method Result Limits 2.36mm 65

California Bearing Ratio [Q113C] 425um 55

MC After Penetration of Penetrated End (%) 20.8 75um 47

Date Tested 28/06/2018

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 1.864

Standard OMC (%) 13.9

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)
Oversize Material - Wet (%)
Oversize Material - Dry (%)
Density of Oversize (t/m?)
Additive Type

Additive Source

Additive Proportion (%)

Variation to test method Q103A insufficient sample mass. 10510g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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www.tmr.qgld.gov.au

Queensland
Government

Materials Test Report

Accredited for compliance with ISO/IEC 17025 -

Client: PD & O (Fitzroy) \ Testing
Knight St NATA
North Rockhampton Qld 4701 ﬁ,&f
s Nk
CosseTiace !
NATA Accredited  Approved Signatory: Brendan Dodd
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2302 Cate of Issue: = 9/07/2018
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

[SampleDetails " [[Particle S Distribution |

Sample ID: ROK18W-0016-S08 Method: Q103A
Sampling Method: AS 1289.1.2.1 Cl 6.5.4 Drying by:  Cven
Date Sampled: 12/06/2018 Date Tested: 15/06/2018
Source: As per location
Material: Subgrade
Sampled By: This lab
Specification: Investigation 'Subgrade' Sieve Jize % Passing Limits
Location: Port Alma Road 75.0mm 100
Sample Location: 2.2-4.9m R of C/Line 53.0mm 97
Chainage: Ch 21.61km 37.5mm 95
26.5mm 90
19.0mm 85
9.5mm 75
(OthsrTestResults ¥ IRE s e, o 69
Description Method Result — Limits 2.36mm 64
Moisture Content [Q102A] 425um 53
Moisture Content (%) 3.3 75um 42
Remarks
Date Tested 26/06/2018
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/C106]
Linear Shrinkage (%) Q106 2.8
Air Drying Used? Yes
Liquid Limit (%) Q104D 33.0
Plastic Limit (%) Q105 25.6
Plasticity Index (%) Q105 7.4
Weighted Plasticity Index (%) Q105 391
Weighted Linear Shrinkage (%) Q106 148
Sample History Oven -dried
Date Tested 20/06/2018
California Bearing Ratio [Q113C]
CBR (%) 15
CBR at 2.5 (%) 15
CBR at 5.0 (%) 14
Target Dry Density (t/m?) 1.846
Nominated Relative Compacticn (%) 97.0
Target Moisture Content (&) 13.0
Nominated % OMC 100
Achieved Dry Density {t'm?) 1.84
Achieved Relative Comipaction (%) 96.8 R o
Achieved Moisture Cantent (%) 13.3 S G LS A i
Achieved % OMC 102.0 = |
Soaked Yes i 'l
Duration of Soaking (Days) 4 K H Pl iiiis
Swell (%) 0.5 Sois
MC After Penetration of Remainder(%) 17.2

Variation to test method Q103A insufficient sample mass. 23826g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S08 Method: Q103A

Sampling Method: AS 1289.1.2.1 Cl 6.5.4 Drying by:  Oven

Date Sampled: 12/06/2018 Date Tested: 15/06/2018

Source: As per location

Material: Subgrade

Sampled By: This lab ,

Specification: Investigation 'Subgrade' Sieve Size % Passing Limits

Location: Port Alma Road 75.0mm 100

Sample Location: 2.2-49m R of C/Line 55.0mm 97

Chainage: Ch 21.61km 37.5mm 95
26.5mm 90
19.0mm 85
9.5mm 75

—4-4.75“,1 69

Description Method Result — Limits 2.36mm 64

California Bearing Ratio [Q113C] 425um 53

MC After Penetration of Penetrated End (%) 16.4 75um 42

Date Tested 29/06/2018

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) i.903

Standard OMC (%) 738

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)

Oversize Material - Wet (%)

Oversize Material - Dry (%)

Density of Oversize (t/m?)

Additive Type

Additive Source

Additive Proportion (%)

Date Tested 27/06/2018

Variation to test method Q103A insufficient sample mass. 23826g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S09 Method: Q103A
Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Oven
Date Sampled: 12/06/2018 Date Tested: 19/06/2018
Source: As per location
Material: Subgrade
Sampled By: This lab
Specification: Investigation 'Subgrade’ Sieve Size % Passing Limits
Location: Port Alma Road 75 0mm 96
Sample Location: 2.0-5.2m R of C/Line 53.0mm 94
Chainage: Ch 21.61km 37.5mm 91
26.5mm 84
19.0mm 79
[T T R e ) ey &
4.75mm 65
Description Method Result Limits 2.36mm 60
Moisture Content [Q102A] 425pm 47
Moisture Content (%) Q 75um 38
Remarks
Date Tested 26/06/2018
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/(108]
Linear Shrinkage (%) Q106 3.4
Air Drying Used? Yes
Liquid Limit (%) Q104D 32.8
Plastic Limit (%) Q105 26.6
Plasticity Index (%) Q108 6.2
Weighted Plasticity Index (%) Q105 277
Weighted Linear Shrinkage (%) Q106 152
Sample History Oven -dried
Date Tested \/ 25/06/2018
California Bearing Ratio [Q113C]
CBR (%) 9.0
CBR at 2.5 (%) 9.0
CBR at 5.0 (%) 8.8
Target Dry Density (t/m?) 1.793
Nominated Relative Compaction {%) 97.0
Target Moisture Content (%) 14.1
Nominated % OMC 100
Achieved Dry Density (t/m?) 1.80
Achieved Relative Compaction (%) 97.6 ol : - s
Achieved Moisiiire Conierit (%) 132 ,,,i vol ‘ "
Achieved % OMC 94.0 N T T o 1
Baalesd e o Lo A
Duration of Soaking (Days) 4 § 3 PoF F piiid
Swell (%) 1.0 e e
MC After Penetration of Remainder(%) 18.1

Variation to test method Q103A insufficient sample mass. 14617g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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— Z
Sample ID: ROK18W-0016-S09 Method: QI103A

Sampling Method: AS 1289.1.2.1Cl6.5.4 Drying by:  Oven

Date Sampled: 12/06/2018 Date Tested: 19/06/2018

Source: As per location

Material: Subgrade

Sampled By: This lab

Specification: Investigation 'Subgrade' Sieve Size % Passing Limits

Location: Port Alma Road 75.0mm 96

Sample Location: 2.0-5.2m R of C/Line 53.0mm 94

Chainage: Ch 21.61km 37.5mm 91
26.5mm 84
19.0mm 79

oS T T e et e W s

4.75mm 65

Description Method Result —  Limits 2.36mm 60

California Bearing Ratio [Q113C] 425um 47

MC After Penetration of Penetrated End (%) 19.9 75um 38

Date Tested 29/06/2016

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 1.848

Standard OMC (%) 14.1

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)
Oversize Material - Wet (%)
Oversize Material - Dry (%)
Density of Oversize (t/m?)
Additive Type

Additive Source

Additive Proportion (%)

Variation to test method Q103A insufficient sample mass. 14617g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S16 Method: Q703A
Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Cven
Date Sampled: 13/06/2018 Date Tested: 20/06/2018
Source: As per location
Material: Subgrade
Sampled By: This lab
Specification: Investigation 'Subgrade' Sieve Size % Passing Limits
Location: Port Aima Road 75.0mm 96
Sample Location: 2.2-5.6m R of C/Line 53.0mm 96
Chainage: Ch 24.38km 37.5mm 93
26.5mm 87
19.0mm 81
(CUTTUCTRL T O e T el T e o e
4 4.75mm 62
Description Method Result Limits 2.36mm 60
Moisture Content [Q102A] 425um 45
Moisture Content (%) 13.3 75um 36
Remarks
Date Tested 25/06/2018
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/01C8]
Linear Shrinkage (%) Q106 2.2
Air Drying Used? Yes
Liquid Limit (%) Q104D 336
Plastic Limit (%) Q105 27.6
Plasticity Index (%) Q105 6.0
Weighted Plasticity Index (%) Q105 268
Weighted Linear Shrinkage (%) Q106 98
Sample History Oven -dried
Date Tested / 21/06/2018
California Bearing Ratio [Q113C]
CBR (%) 23
CBR at 2.5 (%) 23
CBR at 5.0 (%) 22
Target Dry Density (t/m?) 1.896
Nominated Relative Compacticii (%o) 97.0
Target Moisture Content (o) 12.4
Nominated % OMC 100
Achieved Dry Density {i/m?) 1.90
Achieved Relative Campaction (%) 97.2
Achieved Moisture Centcint (%) 122
Achieved % OMC 98.5
Soaked Yes | ‘
Duration of Soaking (Days) 4 i i £ f fF FEPLEE
Swell (%) 05 T £ R B G 8
MC After Penetration of Remainder(%) 14.8

V

ariation to test method Q103A insufficient sample mass. 16372g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S16 Method: Q703A

Sampling Method: AS 1289.1.2.1 Cl1 6.5.4 Drying by:  Oven

Date Sampled: 13/06/2018 Date Tested: 20/06/2018

Source: As per location

Material: Subgrade

Sampled By: This lab |

Specification: Investigation 'Subgrade’ Sieve Size % Passing Limits

Location: Port Alma Road 75.0mm 96

Sample Location: 2.2-5.6m R of C/Line 53.0mm 96

Chainage: Ch 24.38km 37.5mm 93
26.5mm 87
19.0mm 81

|therTadtRasulte PRI P T A oo &2

4.75mm 62

Description Method Result Limits 2.36mm 60

California Bearing Ratio [Q113C] 425pm 45

MC After Penetration of Penetrated End (%) 14.9 75um 36

Date Tested 28/06/2G18

Maximum Dry Density - Standard [Q142A]

Standard MDD (t/m?) 1.054

Standard OMC (%) 12.4

MC Test Method

Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)

Oversize Material - Wet (%)

Oversize Material - Dry (%)

Density of Oversize (t/m?)

Additive Type

Additive Source

Additive Proportion (%)

Date Tested 25/06/2018

Variation to test method Q103A insufficient sample mass. 16372g sample used.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S19 Method: Q103A
Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by:  Oven
Date Sampled: 13/06/2018 Date Tested: 20/06/2018
Source: As per location
Material: Subgrade
Sampled By: This lab
Specification: Investigation 'Subgrade' Sieve Size % Passing Limits
Location: Port Alma Road 78.0mm 95
Sample Location: 2.2-5.4m R of C/Line 53.0mm 95
Chainage: Ch 25.22km 37.5mm 93
26.5mm 88
19.0mm 82
[CiReTTERtRealte: g T SRy GIRRag 3 oo 8
4.75mm 68
Description Method Result Limits 2.36mm 65
Moisture Content [Q102A] 425um 54
Moisture Content (%) 14.2 75um 48
Remarks
Date Tested 26/06/201
Atterberg Limits (One Point Liquid Limit) [Q104D/Q105/Q21C5
Linear Shrinkage (%) Q106 3.
Air Drying Used? Yes
Liquid Limit (%) Q104D 36.6
Plastic Limit (%) Q105 30.4
Plasticity Index (%) Q105 6.2
Weighted Plasticity Index (%) Q105 334
Weighted Linear Shrinkage (%) Q106 162
Sample History Oven -dried
Date Tested 21/06/2018
California Bearing Ratio [Q113C]
CBR (%) 11
CBR at 2.5 (%) 11
CBR at 5.0 (%) 11
Target Dry Density (t/m?) 1.853
Nominated Relative Compacticii {%6) 97.0
Target Moisture Content (%) 13.0
Nominated % OMC 100
Achieved Dry Density (i/m-) 1.85 e T
Achieved Relative Comipaction (%) 97.1 aofonfoenenns e
Achieved Moisture Centent (%) 12.9 e e R et il I o e
Achieved % OMC 99.5 S A A A A
St S MO Al et 1
Duration of Soaking (Days) 4 i H SRR
Swell (%) 1.2 o
MC After Penetration of Remainder(%) 17.7

Variation to test method Q103A insufficient sample mass. 15522g sample used.

Variation to test method Q113C CL 5.4.3 (a). Specimen soaked for shorter than 96+4 hours. 90 hours soak time.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Sample ID: ROK18W-0016-S19 Method: Q103A
Sampling Method: AS 1289.1.2.1 Cl6.5.4 Drying by. ~ Cven
Date Sampled: 13/06/2018 Date Tested: 20/06/2018
Source: As per location
Material: Subgrade
Sampled By: This lab
Specification: Investigation 'Subgrade' Sieve Size % Passing Limits
Location: Port Alma Road 75.0mm 95
Sample Location: 2.2-5.4m R of C/Line 53.0mm 95
Chainage: Ch 25.22km 37.5mm 93
26.5mm 88
19.0mm 82
(o]0 Y T e S e P Rt i .
( 4.75mm 68
Description Method Result Limits 2.36mm 65
California Bearing Ratio [@113C] 425um 54
MC After Penetration of Penetrated End (%) 1.7 75um 48
Date Tested 28/06/2078
Maximum Dry Density - Standard [Q142A] DX
Standard MDD (t/m?) 1.910
Standard OMC (%) 0
MC Test Method
Oversize Sieve (mm) 0.0

Oversize Material - Grading (%)
Oversize Material - Wet (%)
Oversize Material - Dry (%)
Density of Oversize (t/m?)
Additive Type

Additive Source

Additive Proportion (%)

Variation to test method Q103A insufficient sample mass. 15522g sample used.

Variation to test method Q113C CL 5.4.3 (a). Specimen soaked for shorter than 9644 hours. 90 hours soak time.
The target compacted dry density and the nominated relative moisture content values are reported to Q113C November 2014 reporting requirements.
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Photo A6-1: Pothole Ch. 20.01km

Photo A6-2: Pothole Ch. 20.01km
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Photo A6-3: Pothole Ch. 20.01km (RHS)

Photo A6-4: Pothole Ch. 20.01km (LHS)
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Photo A6-8: Pothole Ch. 20.01km
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Pothcie Ch. 21.61km

Photo A6-9

61km

21.

: Pothole Ch.

10

Photo A6-
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Photo A6-11: Pothole Ch. 21.61km (RHS)

Photo A6-12: Pothole Ch. 21.61km (LHS)
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Photo A6-13: Pothole Ch. 21.61km

Photo A6-14: Pothole Ch. 21.61km
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Photo A6-

Pothole Ch. 21.61km
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Photo A6
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Photo A6-17: Pothoie Ch. 23.32km

Photo A6-18: Pothole Ch. 23.32km
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Photo A6-20: Pothole Ch. 23.32km (LHS)
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Photo A6-22: Pothole Ch. 23.32km
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Photo A6-24: Pothole Ch. 24.38km
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Photo A6-25: Pothole Ch. 24.38km (RHS)
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Photo A6-26: Pothole Ch. 24.38km (LHS)
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Photo A6-28: Pothole Ch. 24.38km
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Photo A6-30: Pothole Ch. 24.38km
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Photo A6-31: Pothole Ch. 25.22km
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Photo A6-32: Pothole Ch. 25.22km

Paade Number: 264 of 321



Photo A6-33: Pothole Ch. 25.22km (RHS)
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Photo A6-34: Pothole Ch. 25.22km (RHS)

Paade Number: 265 of 321



Photo A6-36: Pothole Ch. 25.22km
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Photo A6-37: Pothoie Ch. 25.22km
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Summary

Acid sulfate soil mapping has been undertaken at 1:50 000 scale for a section of the Fitzroy
River lower estuary from Bajool to Port Alma. The mapping identifies areas of both actual
acid sulfate soils and potential acid sulfate soils and their depth of occurrence. The land
containing acid sulfate soils occurs mainly within the tidal zone with an elevation of iess than
Sm Australian Height Datum.

Within the Bajool — Port Alma survey area, there are 6,908.3 ha of land mapped with acid
sulfate soils. Actual acid sulfate soils total 1,325 ha, and potential acid sulfate soils 5,583.3
ha. A further 3,253.2 ha of disturbed land, and land with limited field assessment are likely to
contain acid sulfate soils.

Descriptions of the acid sulfate soil map units are presented in this report. Chemical data for
selected depth samples are appended. Sample site locations and the distribution of acid
sulfate soils are illustrated on the accompanying Acid Sulfate Soils map.

A map presenting acid sulfate soil hazard for the area has also been included. This map is an
assessment of the acid sulfate soil mapping and chemical daia in which land is classified into
four classes of acid generation potential. The four ciasses are very low, low, moderate and
high. The distribution of soils with potential for acid generation is shown on the Acid Sulfate
Hazard map.

The acid sulfate soils are dominantly heavy ciav sediments, and saturated with a shallow or
perched watertable. Actual acid sulfate soils are greyish brown in colour with pale yellow
mottles overlying grey to greenish grev substrate materials with some organic matter.
Potential acid sulfate soils are typically greenish grey to dark grey in colour with some
organic materials.

Fifty-two percent of the area assessed with actual and potential acid sulfate soils has acid
sulfate soil layers within 1 m depth from the soil surface. Layers of moderate acid generation
potential occur within 1m depih from the soil surface over much of the area.

Oxidisable sulfur levels of wp to 3.5% and potential acidities up to 2,529 mol H'/t were
recorded on a supratidal flat. At slightly lower elevations, the intertidal flats have up to 2.3%
oxidisable sulfur and potential acidities to 1,396 mol H'/t. These levels are lower than the
levels previously recorded for survey areas for the southern portion of the Central
Queensland coast.

Six piezometers or shallow groundwater monitoring bores were installed to determine the
characteristics of the shallow groundwater draining into the estuary. Field results indicate
very low to low ievels of dissolved oxygen during the latter part of the sampling period, and
elevated electrical conductivity readings in all of the standing waters of the bores.
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1. Introduction

A mapping project to identify the extent of acid sulfate soils at six coastal locations in Central
Queensland has been initiated by the Fitzroy Basin Association, Mackay Whitsunday Natural
Resource Management Group, and the Department of Natural Resources and Waier (NRW)
with funding support from the Natural Heritage Trust (NHT). Priority areas for mapping are
centred around the Rockhampton and Mackay districts. As well as providing substantial in
kind support, NRW was contracted to assist in identifying areas for mapping, uindertaking
field surveys and to provide laboratory analysis of soil and water samples.

The Bajool - Port Alma area is the second of three priority areas tc be mapped along the
southern Central Queensland coast. It is situated in the lower Fiizroy River estuary
approximately 40 km by road south of Rockhampton (Figure 1). The survey area is largely
characterised by saltpans, contains extensive saltworks, and the port facilities for
Rockhampton City. The survey area is approximately 10,200 ha in area.

Reconnaissance sampling of acid sulfate soils along the southern part of the Central
Queensland coast (Ross 2002) had identified acid sul{ate soils at several locations on the
lower Fitzroy River floodplain and estuary. Fish kilis occur occasionally in local creeks
draining into the estuary and it is unknown if these are related to acid sulfate soil presence or
disturbance. A major expansion of saltworks has been proposed within the survey area. This
mapping project provides a representative area of acid sulfate soil mapping for the lower
Fitzroy River estuary. It has been undertaken at 1:50 000 scale and represents a medium
intensity survey with the maps and repori intended for planning purposes. Map unit
description and chemical data from laboratory analyses are presented in this report.

Acid sulfate soils (ASS) are soils or sediments containing sulfides (primarily pyrite) or an
acid producing layer as the result of the oxidation of sulfides. They commonly occur on tidal
land and low-lying very poorly drained coastal land at elevations less than Sm AHD
(Australian Height Datum). Excavatitig soil or sediment, extracting groundwater or filling
land may cause disturbance of acid sulfate soils. When exposed to air, sulfides oxidise to
produce sulfuric acid. Disturbed land can release acid, aluminium, iron and heavy metals into
drainage waters affecting aquatic plants and animals. Concrete and steel infrastructure
including pipes, foundations and bridges are susceptible to acidic corrosion leading to
accelerated structural failure (Ahern ef al. 1988, Powell and Martins 2005). Other potential
impacts include the deoxygenation of waterways (Bush er al. 2004) and the excess iron
stimulating blooms of cyanobacteria such as Lyngbya majuscula or fireweed.

Both actual acid sultaie soil (AASS) and potential acid sulfate soils (PASS) occur throughout
the survey area. AASS are soils or sediments containing highly acidic soil horizons or layers
caused by the oxidation of soil materials that are rich in iron sulfides, primarily pyrite. This
oxidation prodnces hydrogen ions in excess of the sediments capacity to neutralise the acidity,
resultinig in soils or sediments of pH 4 or less. PASS are soils or sediment containing iron
sulfides or sulfidic materials that have not been exposed to air and oxidised. The field pH of
these soils or sediment in there undisturbed state is pH 4 or more, and may be neutral or
slightly alkaline (Anon 2002).
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Figure 1. Location of the survey area.

2. Survey Area

The lower Fitzroy River estuary from Port Al to Bajool consists mainly of bare saltpan and
mangrove mudflat with occasional areas of siightly elevated marine couch flat and low lying
plains. Saltworks occupy a substantiai area of the saltpan at Port Alma and Bajool. Mangrove
communities are restricted to the tidal creek banks and channels extending into the saltpan.
Grey and river mangroves are common with the red mangrove mostly found in tidal channels.
Landward of the tidal zone lies gently sloping alluvial plains with remnant blue-gum, belah or
gum-topped box communitie:s.

Broad-scale geological mapping of the survey area has been compiled by Blake ef al. (2001).
Most of the sulfidic sedimeiits assessed in this investigation occur in Quaternary (Holocene)
estuarine mud and sand deposits in saltpans and mangrove mudflats at elevations <5Sm AHD.
They also occur in ciay sediments of an area mapped as the low terrace of Inkerman and Eight
Mile Creeks, and beneath elevated areas of Fitzroy River floodplain alluvium. The only
outcrop of hard rock observed in the survey area occurs immediately north of the meander
bend of Raglan Creek at Port Alma.

Recent studies and sediment dating (Brooke ef al.; Bostock ef al. 2000) indicate the Fitzroy
River estnary prograded to its present position in southern Keppel Bay about 6,000 years ago.
A relatively thick layer (>4m) of clay sediment has generally been deposited over
channel/marine sands. The current estuarine floodplain has little accommodation space for
further sediment deposition, and relatively little sediment appears to be accumulating in
Keppel Bay. Tidal creeks, mangrove areas and the estuary mouth are areas where current
sediment accumulation occurs (Brooke ez al. 2006).
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Bajool - Port Alma is the major production area of solar evaporated salt in Queensland. Sea
water is used for most of the current salt production and has largely replaced the pumping of
brine from groundwater sources. Port Alma, the ocean port for the city of Rockhampton,
currently imports ammonium nitrate, explosives and general cargo. Exports include frozen
beef, tallow, and explosives (Anon 2006). Recreational fishing in the streams and channels of
the Fitzroy estuary is a significant land use activity.

3. Methods

Sites for description and assessment were selected using a free survey techinique (Reid 1988)
with the aid of 1:25 000 scale colour aerial photographs. The accormpanying acid sulfate soil
map has been compiled at 1:50 000 scale and meets the sampling requirements for medium
intensity soil mapping. Areas with actual acid sulfate soils (AASS) and potential acid sulfate
soils (PASS) at various depths are shown on the map from field observation and
interpretation. Acid sulfate soil information collected during a previous survey (Ross 2002) is
used in the compilation. The map reference was adopted from the Queensland Acid Sulfate
Soil Investigation Team (QASSIT). Site and soil description foilows the Australian Soil and
Land Survey Field Handbook (McDonald ez al. 1990).

Most of the saltpan and mangrove mudflat sampling was undertaken using a 60mm diameter
stainless steel Dormer gouge auger following removal of the unsaturated heavy clay layer by
spade (Figure 2). Saturated clay and / or silt layers were sampled to 1.8m depth or to the depth
of hand penetration. Hydraulically driven stainiess steel push tubes (75mm diameter)
combined with tapered gouge augers (73, 60 aiid 48mm diameter) and push rods were used to
sample sites with clay sediments and wvehicle access (Figure 3). Deep sampling was
undertaken using Geoprobe® percussion coring equipment (Figure 4).

Field pH tests and Electrical Conductivity (EC) tests were carried out using a WP81 pH-
conductivity meter fitted with an 1J44 oH electrode. Field pH (pHr) and field pH peroxide
(pHrox) measurements were determited at 0.25m intervals or less to the depth of sampling in
accordance with QASSIT guidelines (Ahern ef al. 1998). Dissolved oxygen of piezometer
waters was measured using a WP82Y Dissolved Oxygen-Temperature meter fitted with a YSI
5739 field probe. Piezoineter installation followed the standards outlined in Minimum
Construction Requirements for Water Bores in Australia (Anon 2004).

Following field pH tests. samples for laboratory analysis at each site were selected from the
upper depth of occurrence of the acid sulfate soil layer, for confirmation of the depth category
for mapping. The lower depth of occurrence of the ASS layer was also usually sampled at
each site. More frequent sampling down the soil profile occurred at Geoprobe cored sites.
Selected samples were placed in a portable refrigerator / freezer and packed frozen for
dispatch to Brisbane by overnight air express.

Selected seil samples from each site were analysed for peroxide oxidisable sulfur, titratable
actua! acidity and titratable potential acidity using the Suspension Peroxide Oxidation
Combined Acidity and Sulfur (SPOCAS) method (Ahern et al. 2004). Laboratory results are
given in Appendix 1. Selected samples with jarosite or a field pH < 5 were analysed for
retained acidity by the Net Acid Soluble Sulfur (Syas) method (Ahern ef al. 2004), and the
results listed in Appendix 2.
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4. Description of the soil map units

The depth to an actual acid sulfate soil (AASS) layer and/or potential acid sulfate soil (PASS)
layer on relatively undisturbed land is shown on the accompanying soil map by an
alphanumeric code. The alpha component A refers to an AASS layer, the alpha component S
to a PASS layer while the numerical component (for example 0,1,2 etc) refers to the depth at
which these layers occur. The alphanumeric codes are used separately (for example A9) or
combined (for example A0SO) where the map unit contains AASS layers cveriying PASS
layers. Where there is varying depth to an acid sulfate soil layer within a mapping unit a
forward slash is used, for example S1/S2. The acid sulfate soil map wuits, of relatively
undisturbed land, depict varying depths to the acid sulfate soil layer, are coloured using
shades of red and are overlain with yellow dots where AASS is present.

Additional information is provided (by code) for areas of soils with a strongly acid soil layer
(pH >4 <5), for example alS1 and for those containing carbonate materials (subscript N).
Other map units indicate ASS on disturbed lands (Spr) or areas where there was limited
assessment due to restricted access (Spa). The distribution of iand where there is a low
probability of ASS occurring below an elevation of Sm AHD (LP) is also shown on the map.

There are 6,908.3 ha of acid sulfate soils mapped within the survey area. This area contains
approximately 1,325 ha of land with AASS and 5,583.3 ha of land with PASS (Table 1).
Other map units (Spr, Spa) indicating areas of land where ASS are likely to occur, total
3,253.2 ha.

4.1  Actual Acid Sulfate Soils on Relatively Undisturbed Land
A0SO (AASS layer and PASS layer within 0.5m depth)

Two relatively small map unit areas are represented by the code A0SO. One is located
adjacent to Casuarina Creek at Port Alma and the other adjacent to Inkerman Creek south of
the Bajool saltworks. The landform: is an infrequently inundated supratidal flat or bare
saltpan. The soils have a thin brown, structured, heavy clay surface horizon overlying a grey
or greyish brown clay subsoil of similar thickness with pale yellow jarosite mottles. The
underlying PASS layers are dark crey or greenish grey silty medium clays with some organic
materials.

Titratable Actual Acidity (TAA) in the AASS layer is low (21 to 51 mol H'/t) and retained
acidity negligible (3 ic 9 mol H'/t). Oxidisable sulfur levels in the potential acid sulfate soil
layers range from 0.53 o 1.73%.

AO0S1 (AASS layer within 0.5m depth, PASS layer 0.5 to 1m depth)

The A0S map units are mostly located adjacent to and south of the Port Alma saltworks,
with oiie mapped area situated east of the Bajool saltworks. These supratidal flats or saltpans
appear tc be only marginally elevated to the adjoining saltpan with potential acid sulfate soils.
The soils have a dark greyish brown to dark brown, massive or moderately structured heavy
clay surface horizon overlying grey or greyish brown medium heavy clay subsoils with red
mottles, and yellow jarositic mottles. At less than 1m depth the potential acid sulfate soil
layers are dark grey or dark greenish grey silty or medium clays with organic fragments.
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The levels of oxidisable sulfur in the actual acid sulfate soil layers range from 0.01 to 0.06%
and actual acidity from <10 to 19 mol H'/t. Retained acidity values range from negligible to
significant levels (<10 to 369 mol H'/t). Oxidisable sulfur values in the unoxidised substrate
range from 0.8 to 1.83% with corresponding Net Acidities of 391 to 1,180 mol H'/t.

Table 1. Area of map units.

Map Unit Map Unit Area Percentage of Area
(ha) Assessed: (%)
Actual acid sulfate soils

A0SO 24 4 0.23

AO0S1 280.9 215

A0S2 922 0.50

A1S2 581.6 5.67

A2 103.8 1.01

AZS2 939 0.91

A2S3 245 0.24

A3 102.4 1.00

A3S3 213 0.21
Total 1325.0 12.90

Potential acid sulfate soils

a0S0 62.6 0.61

SO 599.5 5.85
S0/S1 1298 .8 12.65

SO0S1n .1 0.69

a0S1 1453 1.41
S1 22245 21.66

alS2 429.1 4.18

S2 7229 7.01

853 295 0.29
Total N\ 5583.3 54.35

Acid sulfate on undisturbed land
Sia > 274.1 2.67
Acid sulfate on disturbed land
Spr 2979.1 29.00
Low probability ASS land

LP 111.4 1.08

Torai area 10272.9 100

A0S2 (AASES layer within 0.5m depth, PASS layer 1 to 2m depth

Supratidal fiats adjoining Eight Mile and Twelve Mile creeks and an elevated area of marine
couch plain near the south west corner of the survey area (Figure 5) comprise this mapping
unit. The soils are strongly acid (field pH <4) throughout. The top 1 to 2m contains a thick
layer with jarosite with low levels of actual and peroxide acidity. Seasonally wet areas of the
map units have soils with an organic enriched surface horizon.
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The grey or dark grey heavy clay subsoils are structured with red, orange and yellow mottles
in the upper subsoil (Figure 6) grading to structure-less lower subsoils with some pale yellow
jarosite mottles. These are underlain by layers of grey or greenish grey light to medium clays
with some organic fragments.

Laboratory analysis of the actual acid sulfate soil layers indicate most are fully oxidised with
very low levels of oxidisable sulfur (<0.01 to 0.04%). Actual acidity of these oxidised soils is
low (<50 mol H'/t), while retained acidity is significant (134 to 370 mol ¥ /i) Peroxide
acidity of the unoxidised layers at depth range from 135 to 1,160 mol H'/t.

A1S2 (AASS layer 0.5 to Im depth, PASS layer 1 to 2m depth)

The largest area of actual acid sulfate soils recorded in the survey area (581.6 ha) are
represented by this map unit. The landform is dominantly a suprat:dal flat (bare saltpan) with
some slightly elevated areas with marine couch and samphire. Isolated clumps of she-oak
(Casuarina species) occur throughout the map units adjacent to Inkerman and Raglan creeks.
Tidal inundation appears to be less frequent in comparison with adjacent saltpan areas.

The soils are well structured dark brown or black heavy clays grading to greyish brown or
grey mottled clays. A moderately thick (0.8m) layer containitig jarosite overlies grey to dark
grey saturated clays with some organic fragments. Titratable Actual Acidity levels of the
layers containing jarosite are low (<50 mol H'/t). Retained acidity of these layers is generally
higher and ranges from <10 to 298 mol H'/t. Peroxide acidity for the unoxidised substrate is
commonly less than 500, with a maximum level ¢f 1,137 mol H'/t recorded in one map unit.

A2 and A3 (AASS layer 1 to 3m depth, nc PASS Jayer)

These map unit areas partly form the brine pond walls of the Port Alma saltworks. Much of
the elevated plains represented by this unit (Figure 7) contain open woodland of blue gum
(Eucalyptus tereticornis) with a ground cover of dominantly marine couch. The soils are dark
grey to black cracking clays with normal gilgai micro-relief. They overlie a very thick acid
layer (2m) of saturated grey heavy clay with jarosite which is underlain by un-saturated
mottled clay below 3.5 m depth

Laboratory results indicaie the soil profiles to be fully oxidised with negligible levels of
peroxide oxidisable sulfur (<0.01%). Actual acidity and retained acidity of the very thick
jarosite layer is low (16 te 33 mol H'/t) and (6 to 84 mol H'/t), respectively.

A2S2 and A2S3 (AASS layer 1 to 2m depth, PASS layer 1 to 3m depth)

Marine conch flats (extratidal flats) with isolated shrubs or blue gum trees represent this map
unit. They are siivated along the meander plain of Inkerman Creek. The soils are structured
dark grey or olive brown heavy clays overlying a thick grey layer (1m) containing jarosite.
Fine sandy or silty sediments can be present in the deep substrate.

Oxidisable sulfur levels of the ASS layers containing jarosite are negligible (<0.2%), and
actual acidity levels very low (<46 mol H'/t). Retained acidity levels are low (5 to 143 mol
H'/t). The PASS layers contain moderate (0.45 to 0.8%) levels of oxidisable sulfur in the
upper substrate increasing to a maximum level of 1.2% at 2 to 3m depth.
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Figure 5. Marine couch plain, A0S2 map unit, Bajool.

a8 —

Figur 6. A lar ia:rosite over greenish grey PASS layer.

Figure 7. Elevated plain with blue gum wooland, A3 a unit.
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A3S3 (AASS layer and PASS layer 2 to 3m depth)

This small map unit adjoins the Bajool saltworks along the Bajool Port Alma road. The
landform is an extratidal flat (marine couch flat) with some bare saltpan areas and samphires.
The soils are mottled greyish brown heavy clays with a moderately thick (0.5m) layer
containing jarosite below 2m depth. At 4m depth the grey medium clay PASS layer overlies
layers of sandy clay with some shell fragments, which in turn is underlain by paie brown
single-grain sand.

Oxidisable sulfur levels in the medium clay PASS layer are moderate (0.31 tc $.44%), while
the level recorded for the underlying sandy clay at 4.3m depth is low (0.14%). Negligible
levels of oxidisable sulfur (<0.01%) are indicated for AASS layer and for the pale brown sand
substrate.

4.2 Potential Acid Sulfate Soils on Relatively Undisturbed Land
a0S0 (Strongly acidic layer and PASS layer within 0.5m depth)

This single map unit is located within the meander bend of Raglan Creek at Port Alma and
immediately north of the low rise of country rock (map code NA). The landform is a
supratidal flat (bare saltpan). The soils have a thin brown surface layer and a mottled strongly
acidic subsoil layer within 0.5m depth of the soil surface. Field pH of the strongly acidic
subsoil layer is 4.2 to 4.4. The underlying greenish grey silty clay substrate is slightly acid to
neutral with some organic fragments.

Oxidisable sulfur and actual acidity levels in the strongly acidic layer are negligible (<0.02%
and <12 mol H'/t respectively). Retained acidity measurement of this layer from two of the
sampling sites exceeds the Action Criteria (Alern ef al. 1998) requiring treatment. Moderate
levels of oxidisable sulfur (0.8 to 1.4%) and acid generation potential (305 to 809 mol H'/t)
occur in the greenish grey substrate.

S0 (PASS layer within 0.5m deptii)

Two areas comprise this map unit They are located at Port Alma and within a meander loop
of Inkerman Creek at Bajool. The map unit at Port Alma is largely supratidal (bare saltpan)
but includes some intertidal areas associated with mangrove mudflats. The Bajool unit is
represented by a supratidal fiat.

The soils are either dark grey, greenish grey or mottled grey medium to heavy clays with a
brown or dark greyish brown surface horizon. Layers with organic materials are present
within the saturated sediments below 0.5m depth, particularly at sites with mangrove cover.
The levels of oxidisable sulfur range from 0.5 to 2.3%, but are commonly <1% throughout the
map unit.

S0/81 (PASS layer 0 to 1m depth)
This map unit area with varying depth to the PASS layer (0 to 1m), is substantial in size

(1,298.8 ha) and represents 12.65% of the area of potential acid sulfate soils. The area is
located between the Bajool saltworks and Port Alma, and occupies much of the tidal flats
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between Inkerman and Casuarina creeks. The landform is largely supratidal flats (bare
saltpan) with significant areas of intertidal flats (mangrove mudflat).

The soils near Port Alma, particularly north of the Bajool Port Alma road, generally have
lighter textures with layers of light clay overlying layers of fine sandy clay with some shell
fragments. The levels of oxidisable sulfur and net acidity in the 0 to 0.5m and 0.5 to 1m depth
categories are moderate (0.33 to 1.07% and 219 to 678 mol H'/t respectively). Below Im
depth negligible levels of net acidity (<10 mol H'/t) can occur in layers with shell {ragments.
Fine textured clays elsewhere also generally contain moderate levels of oxidisabie sulfur and
net acidity (0.31 to1.26%, 214 to 766 mol H'/t) for the same depth categories, with a higher
level (2%, 1300 mol H'/t) recorded at one sampling site.

S0S1x  (PASS layer within 0.5m depth, PASS layer 0.5 to Jni depth with carbonate
materials)

Potential acid sulfate soils occur in the supratidal flat and in the silty clay sediments
underlying the shell levee along the bank of Casuarina Creek at Port Alma (Figure 8). The
soil profile of the supratidal flat is essentially a grey clay with a brown surface layer. The
level of oxidisable sulfur and net acidity is moderate (0.61%, 421 mol H'/t) at 0.3 to 0.5m
depth. Below 0.5m depth there is no measurable potential acidity in the profile and almost
sufficient carbonate material to neutralise the level of oxidisabie present (0.5%).

The shell levee deposit has weak profile development with an organic enriched, strongly
alkaline, layer of brown shell. Below the shell deposit ihe buried marine clay has a moderate
level of oxidisable sulfur (0.6%) and potential acidity (276 mol H'/t). Lower greenish grey
silty clay layers contain up to 0.77% oxidisable sulfur and no measurable potential acidity.

a0S1 (Strongly acidic layer within 0.5m depih, PASS layer 0.5 to 1m depth)

These map units represent supratidal fiats (bare saltpans) and are located at Port Alma. The
soils have a thin brown surface layer and a mottled strongly acidic subsoil layer within 0.5m
depth of the soil surface. Field pH of ihe strongly acidic subsoil layer ranges from 4.1 to 4.6
units. The underlying dark grey or gieenish grey silty clay substrate is slightly acid to neutral
with some organic fragments and occasionally coarse shell.

Oxidisable sulfur and actuai acidity levels in the strongly acidic layer are negligible (<0.01%
and <14 mol H'/t). Retained acidity measurement of this layer indicates only one site to
exceed the Action Criteria (Ahern ef al. 1998) requiring treatment. Moderate levels of
oxidisable sulfur (0.6 to 1.4%) occur throughout the underlying PASS layers.

S1 (PASS layer 0.5 to 1m depth)

The S1 map units extend from Eight Mile Creek at Bajool to Port Alma and make up 21.66%
of the area of potential acid sulfate soils. They are mostly associated with supratidal and
intertidal flats forming a complex mosaic pattern of saltpan, mangrove areas and tidal
channels adiacent to the larger tidal creeks. Relict mangrove channels of Inkerman Creek

(Figure 9) and extensive bare saltpans also form the map unit.

The soils have a moderately thick surface layer of brown or dark greyish brown heavy clay
overlying a mottled layer of grey or dark grey medium or heavy clay. These layers grade to
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greenish grey or grey clay sediments. The levels of oxidisable sulfur are moderate (<1%)
throughout these map units with a range from 0.26 to 2.56%.

alS2 (Strongly acid layer 0.5 to Im depth, PASS layer 1 to 2m depth)

A large supratidal flat west of Twelve Mile Creek with some isolated patches of marine couch
and samphire, and a small area of supratidal flat with samphires and mangroves wesi of the
Port Alma saltworks comprise this map unit. The soils are structure-less greyish brown or
dark grey heavy clays with a moderately thick (1m) strongly acidic subsoil layer (field pH 4.1
to 4.9). The underlying grey or dark grey PASS layer is also strongly acidic with some
organic fragments.

Negligible levels of oxidisable sulfur (<0.02%) and actual acidity (<10 mol H'/t) are recorded
for the surface and subsoil layers. Retained acidity measurement o1 cne selected sample of the
strongly acidic subsoil layer was negligible (4 mol H'/t). At sites where the PASS layer was
sampled, the levels of oxidisable sulfur range from low to moderate (0.11 to 0.82%)).

S2 (PASS layer 1 to 2m depth)

The S2 map units are scattered throughout the survey area from Eight Mile Creek to the Port
Alma saltworks, with the largest unit located east of Twelve Mile Creek. The landform is
dominantly a supratidal flat but includes intertidal arcas with mangrove cover. The soils are
grey, dark greyish brown or dark grey structure-less heavy clays, which were mostly not
penetrable by gouge auger below 1.5m depth. Deeper sampling in one of the map units by
Geoprobe® percussion coring indicates the PASS layer continues to Sm depth where it
overlies greenish grey non-sulfidic clay (Figure 10).

The levels of oxidisable sulfur throughout the map units in the upper PASS layers range from
very low to moderate (0.03 to 0.78%), with some sites having no measurable potential acidity.
The deeper sampling indicates much higher levels of oxidisable sulfur (1.3 t0o1.6%) from 2.8
to 4.8m depth, and decreasing to 0.49% at Sm depth.

S3 (PASS layer 2 to 3m depti)

This single map unit located in the south west corner of the survey area consists of an
elevated plain and a small area of tidal flat adjacent to Inkerman Creek. The vegetation is
dominantly marine couch with patches of samphire. A small clump of blue-gum trees occur
within the unit. The sciis are well structured greyish brown heavy clays with a black surface
layer. Organic fragrenis are present in the saturated greenish grey PASS layer below 2m
depth. Negligible levcls of oxidisable sulfur (<0.02%) are recorded for samples to 2m depth.
The levels of oxidisable sulfur and net acidity at 2.8 to 3m depth range from 0.77 to 1.03%
and 416 to 600 moi H'/t, respectively.
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Figure 10. PASS layer overlymg non- sulﬁdlc clay, S2 map unlt
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4.3 Acid Sulfate on Relatively Undisturbed Land
Sta (Limited field assessment and landform indicating ASS)

The Spa map unit contains tidal channels, intertidal flats and supratidal flats indicating the
presence of acid sulfate soils. Much of the unit is bounded by Casuarina Creek and pondage
banks of the Port Alma saltworks. Limited sampling was undertaken along a narcow iniertidal
flat with mangrove cover near the eastern boundary of the map unit.

The intertidal flat had acid sulfate soil layers at 0.4 to 0.6m depth with imoderate levels of
oxidisable sulfur (0.4%), increasing to 1.3% below 1m depth. Sampling from a more elevated
tidal creek bank indicates that acid sulfate soil layers occur at greater depth (>1m) with
similar levels of oxidisable sulfur (0.5%).

4.4 Acid Sulfate on Disturbed Land
Spr.  (Disturbed land likely to contain acid sulfate soils)

These map units represent the extensive area occupied bv saltworks and a small area with port
facilities at Port Alma, and total 2,979.1 ha in area. The sutrounding landform and nearby
occurrence of acid sulfate soils would indicate their likely presence within these disturbed
lands. Sampling is restricted to a few locations outside of the salt concentrating ponds (Figure
iy

Deep sampling at the Bajool production plant indicates an actual acid sulfate soil layer with
jarosite, within fine sandy sediments from 2.2 to 4.3m depth overlying pale brown coarse
sand to 10.8m depth. Negligible levels of oxidisable sulfur (<0.02%) actual and potential
acidity (<10 mol H'/t) are recorded throughout the sediment profile, and for the actual acid
sulfate soil layer. The actual acid sulfate soil layer contains a very low level of retained
acidity (20 to 46 mol H'/t) and is almosi fully oxidised.

Within this map unit an actual acid stl!fate soil layer occurs within the soil surface layer of a
tidal drainage channel between embankments at the Port Alma saltworks (Figure 12). The
underlying potential acid sulfate soil layers contain variable levels of oxidisable sulfur and
shell fragments to 4.8m depih. Net acidity for these layers range from <10 to 535 mol H'/t.

Sampling on the tidal {lat behind the salt stockpile and buildings at Port Alma indicates acid
sulfate soils are likely tc underlie the port facilities. Moderate levels of oxidisable sulfur

(1.3%) and potential acidity (712 mol H'/t) were found in clay sediment to 2m depth. Shelly
sediment at 3m depth contained 0.7% oxidisable sulfur and no measurable potential acidity.
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Figure 12. Tidal drainage chaiuel, Port Ala, Spr map unit.

4.5 Land with a Low Probability of Acid Sulfate Soil Occurrence
LP (Land predorainautiy < 5Sm AHD with low probability of ASS occurrence)

Relatively small areas of alluvial plain and tidal flat comprise this map unit. Most are located
in the south west corner of the survey area. The soils associated with the alluvial plains are
dark greyish brown or black cracking clays with normal gilgai micro-relief and are non-acid
sulfate sotis to the depth sampled (3.5m). Acid sulfate soil with 0.2% oxidisable sulfur was
recorded in a drainage line in the map unit adjoining Eight Mile Creek, but was too small to
separate at the scale of mapping. Dark grey heavy clays occur within the tidal flat areas
usually with angular gravels in the substrate below 1.5m depth. The levels of oxidisable sulfur
are negligible (< 0.01%) and net acidity (< 10 mol H'/t) to the depth sampled (2.6m).
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S. Water Quality Monitoring

Six piezometers or shallow groundwater monitoring bores were installed to determine the
characteristics of the shallow groundwater draining into the estuary (Figure 13). During
installation of the six piezometers watertable depth ranged from 0.8 to 3m. Despiie the high
clay content of the soils and dry conditions over the sampling period, the piezcmeieis have
yielded adequate water for sampling. Two piezometers are located within the Twelve Mile
Creek Reserve, one along Hourigan Creek and Raglan Creek within the Raglain Racecourse
Reserve, and one at Inkerman and Eight Mile Creeks.

The piezometers are installed in acid sulfate soils, two of these soils containing actual acid
sulfate soil layers (piezometers D and F). The soil profile at each site has been sampled for a
comprehensive chemical analysis to assist in the interpretation of the water quality results.
Field testing and water sampling was undertaken on a monthly basis sirice September 2006.
Field tests are pH, Electrical Conductivity (EC) and Dissolved Oxygen (DO).

Field results (Table 2) indicate very low to low dissolved oxygen (1.8 to 12.1% saturation) in
all of the standing waters of the bores since November 2006. Siightly acidic water (field pH
5.5 to 59) is associated with piezometer F. The waters are brackish or have elevated
conductivity readings (27.6 to 116.4 dS/m).

Figure 13. Instal

i

lation of plezome, Eight Mle Creek.
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Table 2. Field measurements of shallow groundwater monitoring bores.

Piezometer Locality Date pH EC DO
sampled (dS/m) (Yosat)

A Hourigan Creek 26-09-06 6.8 33.6 53
27-10-06 6.9 42.5 24

20-11-06 6.8 40.9 3.1

19-12-06 6.7 49.8 2

5-02-07 6.9 54.1 323

26-02-07 6.8 56.2 2.4
B Raglan Creek 26-09-06 6.6 32.4 i
27-10-06 6.6 423 14.4

20-11-06 7.0 40.0 12.1

19-12-06 6.6 50.0 33

17-01-07 6.7 443 4.5

26-02-07 6.7~ 44.6 35

c Twelve Mile Creek 26-09-06 6.9 289 36.1
27-10-06 6.8 37.2 31.6
20-11-06 6.7 34.6 11.4

19-12-06 6.7 372 5.8

5-02-07 6.9 40.8 53

26-02-07 6.7 41.5 4.8

D Twelve Mile Creek 26-09-06 6.5 27.6 2.5
27-10-65 6.4 36.3 29

23-11-¢6 6.5 353 34

19-12-06 6.5 38.2 1.8

5-02-07 6.6 38.1 5.0

26-02-07 6.7 38.7 3.6
E Inkerman Creek 26-09-06 6.7 522 13.6
27-10-06 6.7 68.8 11.7

20-11-06 6.5 60.0 5.1

19-12-06 6.5 75.8 5.3

5-02-07 6.7 77.6 6.8

26-02-07 6.6 74.1 4.2

F Eight Mile Creek 26-09-06 5.7 82.7 9.0
27-10-06 55 107.3 7.6

20-11-06 55 89.2 59

19-12-06 5.7 1153 5.0

5-02-07 5.6 114.1 4.8

N\ 26-02-07 5.9 116.4 5.4
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6. Discussion

The acid sulfate soils throughout the survey area generally contain moderate levels of
peroxide oxidisable sulfur (<1.5%) and acid generation potential (<1000 mol H'/t). These
levels are significantly lower in comparison with levels recorded in the nearby Narrows area
(Ross 2005), and at Gladstone and Yeppoon (Ross 2003, 2004), within similar iandforms.
Low amounts of organic materials in the soil profiles and the dominance of grey and river
mangroves are characteristics of this survey area and may provide an explanaiion for the
lower levels of sulfides in the area.

Since much of the survey area consists of saltpans (supratidal flats), the domisant soil type
would normally be expected to be an actual acid sulfate soil as is common on dry tropics
saltpans throughout the southern Central Queensland coast. The area occupied by actual acid
sulfate soils is 1,325ha or 12.9%. The local watertable is likely to be a significant determinant
in preventing the oxidation of sulfides in areas where actual acid suifate soils are absent.
Likewise the high clay content of these soils (70 to 80%) may prevent drying and sulfide
oxidation.

The acid sulfate soils of the area are wet with a shallow watertable, and are classified within
the Australian Soil Classification (Isbell 1996) as Hydrosols. Sulfidic Hydrosols or potential
acid sulfate soils are dominant throughout the survey area. Sulfuric Hydrosols, containing
both actual and potential acid sulfate soil layers are associated with some of the supratidal
flats (saltpans) and the slightly elevated marine couch fiats (extratidal flats). Other soil orders
in the survey area overlying acid sulfate soils are Vertosols and Dermosols.

The depth to the acid sulfate soil layer on these tidal flats is less predictable than occurs
elsewhere on tidal flats along the southern Central Queensland coast. The intertidal flats or
mangrove mudflats contain clay levees aloeng the tidal channels at several locations and are
slightly elevated in relation to the adjacent saltpan or supratidal flat. Consequently the depth
to the potential acid sulfate soil layer 1s greater at these locations. The depth to the acid sulfate
soil layer on the supratidal flats or saitvans can be quite variable ranging from 0.4 to 1.8m
without any surface indicators. This variable depth may be the result of channel infill.

Wind erosion occurs on the exiensive areas of bare saltpan or supratidal flat south of
Inkerman Creek (Figure }14). With wetting and drying from rainfall or tidal inundation, the
resulting fine granular surface layer is susceptible to wind erosion. Some of the wind
transported material has formed clay veneers on the saltpans which have been colonised by
vegetation over time. The outer elevated margin of the clay veneer enhances water and
nutrient retention.

Saltworks in the aresa commenced operation in 1958 using underground natural brines. It is
likely most cf the saltworks are situated on former saltpan and mangrove mudflat and contain

acid sulfare soiis. If acid sulfate soils were disturbed during construction of the pond walls
there is currently no evidence of the effects of disturbance around these walls.

L
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Figure 14. Wind erosion, Inkerman Creek.

The Laboratory Methods Guidelines (Ahern et al. 2004) nse an acid base accounting approach
for predicting Net Acidity from sulfide oxidation of acid sulfate soils. For this survey, net
acidity (moles H'/tonne) is calculated as follows and the results listed in Appendix 1:

pH KCL > 6.5, Net Acidity = 623.7 x Spos — (332.7 x CaA + 548.4 x MgA);
pH KCL < 6.5, Net Acidity = 623.7 x Spos + TAA + (467.8 X Sxas);
pH KCL < 6.5, Net Acidity = 623.7 x Spos + TAA.

Calculated Net Acidity is generally higher than the measured Titratable Peroxide Acidity and
in some samples the difference is substantial. For example, site CQA973 1.6-1.8m depth
sample (Appendix 1) has a calculated Net Acidity of 269 mol H'/t greater than the measured
Titratable Peroxide Acidity. The complexity of acid sulfate soil chemistry, and reasons why
acidity measured by titration methods are not consistent with acidity predicted from sulfur
analysis, are outlined in the Acid Sulfate Soil Laboratory Methods Guidelines (Ahern ef al.
2004). These differences are possibly due to organic matter and organic acidity effects, or
there may be acid neutralising components in the soils other than calcium and magnesium.

Thirty six samplcs with marked differences between net acidity and titratable peroxide acidity
were analysed for chromium reducible sulfur and acid neutralising capacity (Table 3). The
chromium reducivie sulfur (Scr) results indicate peroxide oxidisable sulfur (Spos) is not
elevated by organic sulfur in the selected samples. The acid neutralising capacity (ANCgr)
results indicate the presence of other neutralising components in these samples, other than
reacted calcium and magnesium determined by the SPOCAS method.
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Table 3. Peroxide oxidisable sulfur, chromium reducible sulfur, and acid neutralising
capacity for selected depth samples.

Site No Depth Spos 1 SCR2 ANCBT3
(m) (%) (%) (% CaCOy)
CQAS53 1.6-1.8 0.82 0.87 2.2 |
CQAS854 0.5-0.7 0.72 0.68 2.1
CQAS857 1.6-1.8 0.39 0.36 20
CQAS859 1.6-1.8 1.22 L9 5.4 '
CQAS61 1.0-1.2 1.08 1.07 2.6
CQAS61 1.6-1.8 0.70 0.75 283
CQAS864 1.6-1.8 0.35 0.37 1.7
CQAS881 0.8-1.0 <0.01 <0.02 <05
CQA893 0.4-0.6 <0.01 <0.02 <0.5
CQA897 0.8-1.0 037 0.66 V.7
CQA897 1.6-1.8 0.58 0.65 Dk
CQA907 1.3-1.5 0.62 0.53 1.5
CQA909 1.5-1.8 1.19 1.06 0.6
CQA924 1.8-2.0 0.85 1.01 <0.5
CQA924 2.8-3.0 0.45 0.56 L5
CQA936 1.5-1.8 1.08 1.05 2.3
CQA939 0.7-0.9 <0.01 <0.02 <0.5
CQA9%40 1.0-1.2 <0.01 <0.02 <0.5
CQA940 1.5=1.8 0.27 i 0.27 <03
CQA942 0.46-0.6 0.54 : 0.54 1.8
CQA942 0.7-0.9 0.91 0.92 3.5
CQA9%44 0.8-1.0 0.82 0.81 dal
CQA9%44 1.5-1.8 0.73 0.71 2.3
CQA945 1.5-1.8 (RN, 1.16 1.6
CQA9%46 1.5-1.8 0.86 0.82 1.5
CQA948 0.8-1.0 1.09 1.10 2.4
CQA9%49 1.0-1.2 0.34 0.43 1L
CQA951 1.5-1.8 0.52 0.45 1.8
CQA953 3.8-4.0 0.60 0.63 1.7
CQA953 4.0-4.3 0.98 1.00 2.1
CQAO958 1.5-1.8 0.37 0.37 0.8
CQA964 0.8-1.0 Sl 1.03 1
CQA970 1.2-1.4 0.32 0.37 1.0
CQA971 1.0-1.8 1.18 1.03 1.8
CQA973 1.6-1.8 1.22 1.14 3.9
CQA977 |  16-18 0.82 0.75 2.6

! Peroxide oxidisable sulfur (Ahern ef al. 2004).
? Chromiwin reducible sulfur (Ahern er al.2004).

? Acid Neutralising Capacity Back Titration (Ahern ef al. 2004).
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The accompanying acid sulfate soil map is essentially a map of depth to the acid sulfate soil
layers. An indication of risk, depending on the type and extent of disturbance, can be inferred
from the depth to an actual acid sulfate soil and/or potential acid sulfate soil layer. For
example, draining land with potential acid sulfate soil layers at very shallow depth (<0.5m),
within the SO mapping units would be considered a high risk activity. However the map units
provide no indication of the levels of sulfides, actual acidity or acid generaticn potential
provided at 1:50 000 scale mapping. Mapping units with the same depth code can contain
quite variable levels of sulfides, existing and potential acidity and consequently varving levels
of risk.

Acid sulfate soil risk maps which predict the distribution of acid sulfate soiis, based on an
assessment of the geomorphic environment, have been produced for coasial areas of New
South Wales (Flewin et al. 1996). The maps identify the areas at risk and likely depth to the
occurrence of acid sulfate soils. Three risk classes are used (High, Low and No Known
Occurrence) and these can be related to land use activities that may expose acid sulfate soils,
creating an environmental risk. Unlike risk maps, hazard maps are based on more objective
criteria with limited interpretation.

The potential acid generation of particular areas of land is illustrated on the accompanying
acid sulfate soil hazard map. Four classes of acid generation potential are used (Very Low,
Low, Moderate and High) based on the concentration of sulfides (peroxide oxidisable sulfur
content, Spos) and corresponding acid generation potential (Net Acidity). Criteria used to
establish the classes are given in Table 4.

Table 4. Acid sulfate hazard classes.

Class Criteria N
Very Low Spos <0.03% and Net Acidity = 18 to 80 mol H '/t
Spos >0.03% and Nei Acidity = 0 to <18 mol H'/t
Low probability areas
Low Spos >0.03% and Net Acidity > 18 to 200 mol H'/t
Moderate Spos >0.35% and Net Acidity > 200 to <1000 mol H'/t
High Spos >1.5% and Net Acidity >1000 mol H'/t

Depth to the acid sulfaie soil layer is not used in the class criteria because the higher
concentrations of sulfides and acid generation potential mostly occur at shallow depth and are
associated with clayey sediments. Lower concentrations of sulfides and lower acid generation
potential can occur at greater depth and can be associated with sandy or shelly sediments. For
convenience of use, the depth to the acid sulfate soil layer with significant potential acidity
has been placed on the mapping units of the hazard map. The hazard map should be read in
conjunction with the accompanying acid sulfate soil map.
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APPENDIX 1

SPOCAS data for samples at selected depths

ABBREVIATIONS

Sros Peroxide oxidisable sulfur
TAA  Titratable actual acidity

TPA Titratable peroxide acidity

23

Paade Number: 297 of 321



Site  Depth Locality Landform Sros TAA TPA Net Acidity
No (m) % mol H'/t molH/t  mol H'/t
853 0.4-0.6 Port Alma  Supratidal 0.67 42 420 463
0.8-1.0 Flat 0.74 <10 327 432
1.6-1.8 0.82 <10 97 315
854 0.5-0.7 Port Alma  Supratidal 0.72 <10 74 294
0.8-1.0 Flat 1.57 <10 687 870
1.6-1.8 1.63 <10 714 904
855 0.4-0.6 Port Alma Intertidal 0.22 <10 <10 110
0.8-1.0 Flat 1.42 <10 791 §94
1.6-1.8 0.95 <10 442 547
856 0.4-0.6 Port Alma  Supratidal 0.82 <10 440 519
0.8-1.0 Flat 0.80 <10 398 482
1.6-1.8 1.47 <10 360 925
857 0.8-1.0 Port Alma  Supratidal 0.09 <10 <10 31
12-14 Flat 0.11 <10 <10 39
1.6-1.8 0.39 <10 <10 122
858 0.4-0.6 Port Alma  Supratidal 0.97 24 578 631
0.8-1.0 Flat 0.96 <i0 518 608
1.6-1.8 1.03 <10 356 523
859 0.7-09 Port Alma Intertidal 0.68 <10 269 353
1.0-1.2 Flat 0.69 <10 167 335
1.6-1.8 1.22{ <i0 <10 363
860 0.4-0.6 Port Alma  Supratidal 0.09 <10 <10 36
0.8-1.0 Flat 0.21 <10 119 204
1.6-1.8 0.84 <10 357 468
861 0.6-0.8 Port Alma Intertidal ¢ 07 <10 <10 18
1.0-1.2 Flat 1.08 <10 213 486
1.6-1.8 - 0.70 <10 80 282
862 0.5-0.7 Port Alma  Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 0.57 <10 240 329
1.6-1.8 NN 1.16 <10 661 697
863 0.3-0.5 Port Alma  Supratidal 0.02 <10 <10 21
0.8-1.0 Flat 0.84 <10 445 534
1.0-1.2 0.88 <10 317 457
1.6-1.8 N 0.80 <10 225 391
864 0.8-1.0 Port Alma  Supratidal <0.01 <10 <10 <10
1.0-1.2 Flat 0.26 <10 <10 76
1.6-1.8 0.35 <10 14 156
865 0.6-0.8 Port Alma  Supratidal 0.01 <10 <10 <10
1.0-1.2 Flat 0.06 <10 <10 <10
1.6-1.8 0.22 <10 <10 65
866 0.2-0.4 Port Alma  Intertidal 0.11 <10 <10 50
0.5-0.7 Flat 0.87 <10 416 492
i.6-1.2 0.38 <10 109 206
1.6-1.8 1.16 <10 617 675
867 0.4-0.6 Port Alma  Supratidal 1.06 <10 652 669
0.8-1.0 Flat 0.91 <10 512 579
[~/ 1.6-1.8 0.99 <10 541 630
863 = 0.8-1.0 Port Alma  Supratidal 0.42 <10 157 236
1.3-1.5 Flat 0.94 <10 428 537
1.6-1.8 1.12 <10 532 642
24
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Site  Depth Locality Landform Sros TAA TPA Net Acidity

No (m) % mol H/t molH/t mol H'/t
869 0.4-0.6 Port Alma Supratidal 0.07 <10 <10 37
0.8-1.0 Flat 0.59 <10 196 305
1.6-1.8 1.03 <10 318 521
870  0.5-0.7 Bajool Supratidal 0.61 <10 263 372
09-1.1 Flat 1.26 <10 659 766
1.6-1.8 1.44 <10 788 862
871 0.3-0.5 Bajool Supratidal 0.02 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <10 <10
1.6-1.8 0.04 <10 <JU <10
872  0.3-0.5 Bajool Supratidal 0.70 <10 258 380
0.8-1.0 Flat 2.09 <10 1256 1290
1.6-1.8 0.87 <10 338 483
873  .15-0.3 Bajool Supratidal 0.27 <10 125 180
0.3-0.5 Flat 0.68 21 393 442
0.8-1.0 1.52 13 921 962
1.6-1.8 1.69 <10 958 1070
874 0.3-0.5 Bajool Supratidal 0.06 16 36 53
0.8-1.0 Flat 0.01 18 16 27
1.6-1.8 1.20 <10 609 726
875 0.4-0.6 Bajool Supratidal <0.0! <10 <10 <10
0.8-1.0 Flat <C.01 <10 <10 <10
13-1.5 <0.01 <10 <10 <10
876  0.3-0.5 Bajool Supratidal <0.01 <10 <10 <10
1.6-1.8 Flat 26 <10 <10 105
877 0.3-0.5 Bajool Supratidal <0.01 13 <10 16
0.6-0.8 Flat <0.01 20 12 23
1.0-1.2 <0.01 <10 <10 <10
1.6-1.8 068 <10 322 387
878 0.4-0.6 Bajool Supratidal <0.01 49 19 86
0.8-1.0 Flat 0.01 38 11 43
1.6-1.8 _ 0.43 <10 175 254
879  0.5-0.7 Bajool Supratidal <0.01 28 <10 31
0.8-1.0 Flat <0.01 25 <10 28
1.1-1.3 0.04 <10 <10 22
1.6-1.8 PR 0.67 <10 309 386
880 0.6-0.8 Bajoo! Extratidal <0.01 <10 <10 <10
1.0-1.2 Flat <0.01 <10 <10 <10
1.6-1.8 (C <0.01 <10 <10 <10
881 0.4-0.6 Bajooi Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat <0.01 29 <10 84
1.6-18 <0.01 23 <10 26
882 0.3-G.5 Bajool Drainage <0.01 <10 <10 13
0.%-1.0 Depression  <0.01 32 11 37
1.2-1.5 <0.01 24 <10 27
|~ \K6:1.8 0.04 21 11 46
$83  0.4-0.6 Bajool Supratidal <0.01 <10 <10 13
0.8-1.0 Flat <0.01 <10 <10 13
1.6-1.8 0.15 <10 <10 43
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Site  Depth Locality Landform Sros TAA TPA Net Acidity
No (m) % mol H/t molH'/t mol H'/t
884 0.3-0.5 Bajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <10 13
1.3-1.5 0.08 24 44 13
1.6-1.8 1.16 <10 665 736
885 0.7-0.9 Bajool Supratidal <0.01 <10 <10 <10
1.6-1.8 Flat <0.01 <10 <10 <10
24-2.6 <0.01 <10 <10 N
886  0.3-0.5 Bajool Supratidal <0.01 12 <10 15
0.8-1.0 Flat 0.56 63 374 441
1.3-1.5 1.31 11 723 828
2.0-2.2 1.20 <10 571 719
2.8-3.0 0.85 <10 323 471
887 0.8-1.0 Inkerman Tidal <0.01 10 <10 13
1.8-2.0 Creek Creek 0.63 <10 4 401
2.8-3.0 1155 <10 850 975
888 0.8-1.0 Twelve Mile  Stream 0.02 <10 <10 20
1.8-2.0 Creek Channel <0.01 <1 <10 13
2.8-3.0 <0.01 <10 <10 13
889 0.7-09 Twelve Mile Drainage <0.01 <10 <10 <10
1.3-1.5 Creek Depression  <0.0] <19 <10 13
2.2-24 <0.01 34 21 38
2.8-3.0 0.43 11 215 282
890 0.8-1.0 Twelve Mile  Alluvial <0.01 <10 <10 13
1.8-2.0 Creek Plain <0.01 <10 <10 13
2.8-3.0 <0.01 <10 <10 13
891 0.8-1.0 Twelve Mile  Stream <0.01 <10 <10 <10
1.8-2.0 Creek Channe} <0.01 <10 <10 <10
892 0.4-0.6 Bajool Marine <0.01 24 14 397
1.3-1.5 Plain <0.01 25 14 46
2.0-2.2 0.30 <10 135 194
2.5-2.7 ~ 0.46 <10 124 268
893  0.4-0.6 Bajool Marine <0.01 29 13 39
0.6-0.8 Plain <0.01 34 18 182
1.3-1.5 <0.01 47 63 50
1.8-2.0 0.99 13 585 628
2.5-2.7 0.78 <10 301 457
894 1.8-2.0 Bajoo! Alluvial <0.01 <10 <10 <10
2.8-3.0 9 Plain <0.01 <10 <10 <10
895 0.5-0.7 Inkermian Supratidal 0.01 <10 <10 <10
0.8-1.0 = Creek Flat 0.17 <10 46 99
1.6-1.8 1.00 <10 567 633
896  0.4-0.6 inkerman Supratidal <0.01 14 <10 17
0.8-1.0 Creek Flat 0.01 <10 <10 18
1.6-1.8 0.20 <10 104 134
897 0.1-03 Inkerman Tidal 1.22 <10 544 687
0.4-0.6 Creek Creek 1.16 <10 593 692
0.8-1.0 0.57 <10 122 311
1.6-1.8 0.58 <10 56 290
898 0.3-0.5 Inkerman Supratidal <0.01 <10 <10 <10
0.8-1.0 Creek Flat <0.01 <10 <10 <10
1.5-1.7 0.21 <10 101 140
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899  0.2-03  Inkerman Supratidal 0.02 <10 <10 21
0.3-0.5  Creek Flat 1.34 23 773 859
0.8-1.0 1.69 56 1033 1110
1.6-1.8 112 <10 561 709
900  0.9-1.1 Inkerman Supratidal 1.16 13 633 739
1.3-1.5  Creek Flat 1.25 <10 623 789
1.5-1.7 1.40 17 750 388
901 0.6-0.8  Inkerman Supratidal 0.15 <10 <10 34
0.8-1.0  Creek Flat 0.15 <10 <16 <10
1.4-1.6 0.23 <10 2O 34
902  0.3-0.5 Port Alma  Supratidal 0.01 <10 <10 18
0.8-1.0 Flat 013 <10 <10 34
1.3-1.5 0.15 <10 <10 40
903  0.5-0.7 Port Alma  Supratidal 0.75 <10 324 477
0.9-1.1 Flat 14 | <10 286 451
1.6-1.8 1.51 13 826 956
904  0.3-0.5 Bajool Supratidal 0.02 <10 <10 <10
0.6-0.8 Flat 0.09 <10 <10 <10
0.8-1.0 0.10 <10 <10 <10
905 0.3-0.5 Casuarina  Supratidal 0.02 <19 <10 <10
0.7-0.9  Creek Flat 0.93 <10 450 589
1.2-14 0.70 <10 272 391
906  0.4-0.6 Bajool Supratidal 1.56 30 900 1000
0.9-1.1 Flat 1.58 19 876 1000
1.6-1.8 138 16 778 874
907  0.4-0.6  Bajool Supratidal 0.01 <10 <10 <10
1.0-1.2 Flat 0.17 <10 <10 40
1.3-1.5 0.62 <10 134 281
908 0.3-0.5  Casuarina Suprairdal 0.02 <10 <10 <10
0.8-1.0  Creek Flat 0.02 <10 <10 <10
1.2-1.5 N 0.10 <10 <10 38
909  0.6-0.8 Bajool Supratidal 1.83 15 1033 1150
1.0-1.2 Flat 2.64 26 1442 1670
1.5-1.8 N 119 <10 586 749
910  0.4-0.6 Bajool Supratidal 0.02 <10 <10 23
0.6-0.8 Flat 1.20 42 695 791
1.0-1.2 1.30 <10 684 821
1.6-1.8 @ 1.19 <10 623 753
911 0.6-0.8  Inkerman Supratidal 0.02 <10 <10 <10
1.0-1.2  Creek Flat 0.92 <10 419 582
1.6-138 1.26 <10 635 794
912 0.5-0.7 = Bajool Supratidal 0.01 <10 <10 19
0.9-1.05 Flat 0.53 30 270 361
1.A4-1. 0.68 <10 248 369
913 0.4-0.6  Bajool Supratidal 0.01 <10 <10 13
0.8-1.0 Flat 0.15 <10 1.2 55
Y 1.2-14 0.15 <10 <10 61
914 0.6-0.8  Inkerman Supratidal 0.01 19 14 28
1.0-1.2  Creek Flat 0.02 26 14 47
1.6-1.8 1.06 33 600 695
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915  0.5-0.7 Port Alma  Supratidal 0.71 <10 13 271

0.8-1.0 Flat 092 <10 88 342
1.6-1.8 0.98 <10 214 456
916  0.6-0.8 Port Alma  Supratidal 0.11 <10 <10 64
0.9-1.1 Flat 0.64 <10 297 411
1.6-1.8 0.79 <10 353 500
917 0.4-0.6  Inkerman Supratidal 0.87 51 500 596
0.8-1.0  Creek Flat 0.77 <10 334 448
1.5-1.8 127 <10 644 805
918  0.0-0.1 Bajool Swamp 0.06 12 <10 51
0.3-0.5 0.01 <10 <10 16
0.8-1.0 <0.01 <10 <10 I3
1.2-1.5 <0.01 20 N 13 24
919 0.2-0.4  Bajool Supratidal 0.04 19 31 41
0.5-0.7 Flat 0.07 26 37 69
0.8-1.0 1.05 16 550 610
1.5-1.8 1.01 <10 513 643
920 0.3-0.5 Inkerman Extratidal <0.01 <10 <10 <10
0.8-1.0  Creek Flat <0.01 33 20 39
1.5-1.8 0.7¢ 20 424 515
921 0.7-0.9  Inkerman Supratidal 128 14 680 778
1.0-1.2  Creek Flat 1.52 <10 864 960
1.5-1.8 1.29 20 734 823
922 04-0.6 Bajool Extratidal <0.01 <10 <10 13
1.0-1.2 Flat <0.01 28 17 32
1.8-2.0 <0.01 46 25 113
2.3-25 0.66 22 396 435
2.8-3.0 1.10 <10 550 606
923 1.0-1.2  Inkerman Extraiidal <0.01 <10 <10 13
1.8-2.0  Creek Flat <0.01 <10 <10 13
2.7=219 N <0.01 15 <10 18
924  0.8-1.0  Bajool Dramage <0.01 20 <10 23
1.3-1.5 Depression  <0.01 23 18 84
1.8-2.0 0.85 36 537 570
2.8-3.0 0 0.45 <10 84 245
925 0.3-0.5 Inkemian Supratidal <0.01 <10 <10 13
0.8-1.0  Creeck Flat 1.57 110 1134 1150
1.6-1.8 1.34 16 796 853
926 0.3-0.5  Bajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 0.50 55 355 452
1.5-18. 0.71 <10 296 410
927 0.3-0.5 = Bajool Supratidal <0.01 <10 <10 <10
0.8-1.9 Flat <0.01 <10 <10 13
i2-14 0.49 <10 237 317
928 0.4-0.6  Bajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 0.40 <10 163 261
Y 1.5-1.8 0.56 <10 230 327
929 0.3-0.5 Bajool Supratidal <0.01 <10 <10 13
0.8-1.0 Flat 0.74 <10 393 473
1.5-1.8 1.12 20 658 721

28

Paade Number: 302 of 321




Site Depth  Locality Landform Sros TAA TPA Net Acidity
No (m) % mol H/t molH'/t mol H'/t
930  0.4-0.6  Bajool Supratidal <0.01 23 <10 270
0.8-1.0 Flat <0.01 26 <10 196
1.6-1.8 0.55 13 269 356
931 0.3-0.5  Bajool Supratidal <0.01 <10 <10 13
0.8-1.0 Flat <0.01 <10 <10 i3
1.6-1.8 0.17 <10 <10 N\/9
932  0.3-0.5 Bajool Supratidal <0.01 <10 <10 <i9
0.8-1.0 Flat 0.43 <10 217 280
1.6-1.8 0.70 <10 315 446
933 0.6-0.8  Casuarina  Intertidal 1.49 12 826 943
1.1-1.3  Creek Flat 1.24 <10 624 785
1.6-1.8 1.15 <10 562 728
934  0.7-0.9  Bajool Supratidal 0.40 <10 137 207
1.1-1.3 Flat 1.55 10 844 976
1.6-1.8 2.45 <10 1360 1500
935 0.5-0.7  Casuarina  Supratidal 1.47 82 945 1000
1.0-1.2  Creek Flat 1.36 28 771 873
1.6-1.8 0.82 <10 396 524
936 0.3-0.5 Casuarina  Intertidal 0.17 <10 <10 44
0.8-1.0  Creek Flat 1.53 <190 484 780
1.5-1.8 1.08 <10 279 520
937 0.6-0.8  Casuarina  Intertidal 0.15 <10 <10 78
1.0-1.2  Creek Flat 0.42 <10 168 242
1.5-1.8 0.90 <10 435 534
938  0.3-0.5 Bajool Plain <0.01 16 <10 19
0.8-1.0 <0.01 18 <10 21
1.6-1.9 <0.01 51 33 72
939  0.3-0.5 Bajool Plain 0.01 <10 <10 17
0.7-0.9 <0.01 22 10 200
1.6-1.8 < <0.01 38 19 44
940  0.3-0.5 Bajool Piain <0.01 41 19 45
1.0-1.2 <0.01 81 84 382
1.5-1.8 N 0.27 150 350 598
941 0.3-0.5  Casuarifia  Intertidal 1.14 <10 559 655
0.8-1.0  Creek Flat 1.32 14 765 839
1.5-1.8 1.28 <10 553 730
942 0.46-0.6 Casuvarina  Supratidal 0.54 <10 10 202
0.7-0.9  Creek Flat 0.91 <10 10 284
1.5-1.8 0.31 <10 <10 <10
943 0.6-0.& ~Casuarina  Supratidal 0.03 <10 <10 <10
1.1-33  Creek Flat 0.11 14 33 80
_1.5-1.8 1.02 47 573 681
944  04-0.6 Casuarina  Supratidal 0.76 <10 354 486
0.8-1.0  Creek Flat 0.82 <10 103 345
. 1.5-1.8 0.73 <10 31 263
945  0.2-04  Port Alma  Supratidal <0.01 <10 <10 <10
0.5-0.7 Flat 0.66 <10 350 421
1.0-1.2 0.94 <10 372 527
1.5-1.8 1.31 <10 447 702
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946  04-0.6 Port Alma  Supratidal 0.75 10 389 478
0.8-1.0 Flat 0.66 <10 291 422
1.5-1.8 0.86 <10 247 438
947  0.6-0.8 Casuarina  Tidal 0.08 <10 <10 38
1.0-1.2  Creek Creek 0.65 <10 330 389
1.5-1.8 1.20 <10 693 N\/25
948 0.4-0.6  Port Alma  Supratidal 0.99 21 599 636
0.8-1.0 Flat 1.09 <10 217 459
1.5-1.8 0.53 <10 <16 24
949  0.5-0.7 Port Alma  Supratidal 0.33 <10 163 219
1.0-1.2 Flat 0.34 <10 38 163
1.5-1.8 0.33 <10 <10 84
950  03-0.5 PortAlma  Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <30 <10
1.5-1.6 <0.01 <10 <10 <10
951 0.6-0.8  Casuarina  Supratidal 0.12 <10 <10 46
0.8-1.0  Creek Flat 0.27 <1 <10 73
1.5-1.8 0.52 <10 22 205
952 04-0.6 Port Alma  Supratidal 1.07 <10 559 678
0.8-1.0 Flat 0.74 <19 344 470
1.5-1.8 054 <10 127 217
953 1.8-2.0  Inkerman Plain <0.01 <10 <10 13
2.8-3.0  Creek 0.02 <10 <10 <10
3.8-4.0 .60 <10 107 279
4.0-43 0.95 <10 227 449
954  0.45-0.6 Inkerman Supratidal 0.02 <10 <10 <10
0.8-1.0  Creek Flat 0.02 <10 <10 <10
1.5-1.8 2.03 <10 1137 1230
055 0.5-0.7  Bajool Supraiidal <0.01 <10 <10 13
0.8-1.0 Flat 0.01 16 <10 19
1.5-1.8 N 0.73 <10 304 415
956  0.3-0.5 Inkerman Supratidal 0.20 <10 <10 24
0.8-1.0  Creek Flat <0.01 <10 <10 13
1.4-1.6 N 0.81 31 410 538
957  03-0.5 Inkermaun Supratidal 0.20 <10 <10 20
0.8-1.0  Creck Flat <0.01 <10 <10 I3
1.5-1.7 <0.01 10 <10 13
958 0.3-0.5 Bajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <10 13
1.5-1.§ 0.37 <10 104 242
959  03-65  inkerman Drainage 0.02 <10 <10 25
0.8-1.0 = Creek Depression 1.94 45 1186 1250
15-1.8 1.13 <10 532 714
960  0.6-0.8  Bajool Supratidal 0.04 18 <10 43
1.0-1.2 Flat 0.03 25 <10 79
1.7-1.9 0.27 27 143 196
961 0.4-0.6  Bajool Supratidal 0.03 18 <10 174
0.8-1.0 Flat 0.01 30 12 97
1.5-1.8 0.49 <10 214 318
962  0.3-0.5 Bajool Supratidal <0.01 <10 <10 <10
1.0-1.2 Flat <0.01 <10 <10 <10
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963 0.4-0.6  Bajool Supratidal 0.06 <10 <10 33
0.8-1.0 Flat 0.88 <10 418 559
1.5-1.8 1.02 <10 484 645
964  03-0.5 Bajool Supratidal 0.02 <10 <10 25
0.8-1.0 Flat 1.11 <10 455 621
1.0-1.2 0.23 <10 17 11z
1.5-1.8 0.06 15 <10 54
965 0.1-0.3  Bajool Supratidal <0.01 <10 <10 <10
0.4-0.6 Flat <0.01 <10 <10 <10
966  0.3-0.5 Bajool Supratidal 0.02 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <10 <10
1.2-14 <0.01 <10 <i9 <10
967  0.3-0.5 Bajool Supratidal 0.01 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <i0 <10
1.1-1.3 <0.01 <10 <10 <10
968 0.3-0.5 Bajool Supratidal <0.01 <10 <10 13
0.8-1.0 Flat 1.34 49 847 887
1.5-1.8 136 <10 767 861
969  0.3-0.8 Inkerman Supratidal 0.01 <10 <10 <10
0.8-1.0  Creek Flat 0.27 <10 99 163
1.5-1.8 1ilt <10 537 648
970  0.6-0.8  Inkerman Supratidal 0.05 12 13 44
1.0-1.2  Creek Flat 0.51 <10 253 329
1.2-14 0.32 <10 55 167
971 0.4-0.6  Raglan Supratidal 1.i6 <10 490 570
0.8-1.0  Creek Flat 113 <10 480 580
1.6-1.8 - 1.18 <10 398 559
972 03-0.5 PortAlma  Supratidal 0.02 12 <10 26
0.8-1.0 Flat 1.23 <10 597 694
1.6-1.8 NN\ 0.81 <10 229 378
973 0.1-0.3  Port Alma  Supratidal 0.02 <10 <10 20
0.4-0.6 Flat 0.98 40 554 651
0.8-1.0 1.25 <10 370 560
1.6-1.8 N 1.22 <10 36 305
974  03-0.5 Port Alma = Supratidal 0.01 <10 <10 17
0.6-0.8 Flat 0.83 <10 425 525
1.6-1.8 C 1.49 <10 700 809
975  04-0.6 PoriAlma  Supratidal 1.07 <10 479 522
0.8-1.0 Flat 1.79 12 985 1130
1.6-1.8 1.30 <10 654 820
976  04-0.6  Casuarina  Intertidal 0.86 <10 338 437
0.8-1.0 = Creek Flat 2.32 <10 1396 1460
1.6-1:8 2.24 <10 1218 1410
977 ~04-06 Port Alma  Supratidal 0.93 <10 457 590
0.§-1.0 Flat 1.26 <10 544 680
i.6-1.8 0.82 <10 34 222
978 0.4-0.6  Port Alma  Supratidal 1.75 <10 979 1100
0.8-1.0 Flat 2.02 <10 1102 1270
1.6-1.8 1.36 <10 724 855
31

Paade Number: 305 of 321




Paade Number: 306 of 321

Site  Depth Locality = Landform Sros TAA TPA Net Acidity
No (m) % mol H/t molH'/t mol H'/t
979 0.6-0.8  Casuarina Levee 0.59 <10 276 377
1.0-1.2  Creek 0.78 <10 127 319
1.5-1.8 0.77 <10 <10 234
980 0.3-0.5  Casuarina Creek 0.04 <10 <10 <10
0.8-1.0  Creek Bank 0.03 <10 <10 29
1.5-1.8 0.50 <10 225 324
981 0.2-04  Port Alma  Supratidal 0.02 21 <10 42
0.8-1.0 Flat 1.73 12 947 1090
1.5-1.8 0.53 <10 198 N 242
982 0.3-0.5 Port Alma  Supratidal 0.61 39 345 421
0.8-1.0 Flat 0.52 <10 <10 17
1.5-1.8 0.55 <10 <10 20
983 0.4-0.6  Port Alma  Supratidal 0.68 <10 279 326
0.8-1.0 Flat 0.85 <10 3535 387
1.5-1.8 0.78 <10 348 391
984 0.4-0.6  Casuarina Intertidal 043 <10 57 173
0.8-1.0  Creek Flat 1.09 <1( 476 593
1.5-1.8 1.37 - <10 620 726
985 0.3-0.5 Port Alma  Supratidal 0.02 <10 <10 <10
0.8-1.0 Flat 0.2¢ <10 62 124
1.5-1.8 1.33 25 785 889
986 0.4-0.6  Casuarina  Supratidal 0.57 <10 198 335
0.8-1.0  Creek Flat 0.72 <10 311 459
1.5-1.8 095 16 494 611
987 0.3-0.5  Casuarina Intertidal 0.22 <10 <10 85
0.8-1.0  Creek Flat 1.02 <10 484 649
1.5-1.8 0.61 <10 264 388
988 0.4-0.6  Casuarina Intertidai 0.02 <10 <10 <10
0.8-1.0  Creek Flat 0.15 <10 <10 83
1.5-1.8 NN 2.05 20 1172 1300
989 0.3-0.5 Port Alma  Supratidal <0.01 14 <10 17
0.8-1.0 Flat 0.37 <10 <10 68
1.5-1.8 N 0.49 <10 <10 156
990 0.1-0.3  Port Alma  Supratidal 0.01 14 <10 23
0.8-1.0 Flat 1.07 32 594 699
0.5-1.8 1.00 <10 59 317
991 0.2-04  Pont Alma  Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 0.62 <10 209 291
1.4-16 0.46 <10 <10 106
992 0.4-0.6 ~ Rajool Supratidal 0.98 <10 479 590
0.8-1.0 Flat 1.12 <10 468 607
1.6-1.8 0.93 <10 355 476
993 0.5-0.7  Bajool Supratidal 1.24 19 644 790
10-12 Flat 0.91 <10 237 427
. 1.5-1.8 0.62 <10 68 329
994 0.3-0.5  Bajool Supratidal 0.18 29 105 144
0.8-1.0 Flat 0.58 <10 121 242
1.5-1.8 1.19 37 104 778
995 1.5-1.7  Bajool Extratidal 0.02 36 33 192
2.0-2.2 Flat <0.01 42 20 46
2.6-2.8 0.49 <10 375 298
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996  0.8-1.0  Bajool Tidal 0.04 <10 <10 19
1.3-1.5 Creek 0.09 <10 <10 38
1.8-2.0 0.48 <10 155 265
2.8-3.0 0.41 <10 10 178
997  0.8-1.0  Hourigan Tidal 1.01 <10 506 597
1.3-1.5  Creek Creek 1.27 <10 641 750
1.8-2.0 1.02 <10 458 585
2.8-3.1 1.56 <10 83 932
998 1.1-1.3  Raglan Supratidal 1.32 <10 758 806
1.8-2.0  Creek Flat 1.98 <10 1185 1210
2.2-25 1.69 <10 925 1030
2.8-3.1 0.71 <10 195 380
999  2.7-3.0 Twelve Plain 0.01 <10 <10 <10
3.4-3.8 Mile Creek 0.62 <10 <10 240
4.0-4.8 0.62 <10 222 339
5.5-6.0 0.16 <10 10 <10
1000 23-2.6 Twelve Drainage 0.01 30 13 37
2.8-3.0  Mile Creek Depression 0.54 <10 168 286
3.8-4.0 0.42 <10 100 289
1001  1.5-1.8  Bajool Extratidal 0.01 30 13 41
2.3-2.6 Flat 0.55 18 314 361
3.0-33 0.2\ <10 249 398
1002  0.2-04  Bajool Supratidal 0.04 31 <10 205
0.8-1.0 Flat 0.02 42 13 189
1.5-1.8 179 55 1160 1170
1003  0.8-1.0  Bajool Supratidal (.03 <10 <10 <10
1.5-1.8 Flat 0.11 <10 <10 <10
1004 0.5-0.7 Bajool Supratidal 0.11 <10 <10 63
1.0-1.2 Flat 0.33 <10 135 200
1.5-1.8 N\ 1.09 <10 599 690
1005 0.8-1.0  Bajool Supratidal <0.01 <10 <10 <10
1.5-1.8 tlat 0.47 <10 204 287
1006  0.8-1.0  Bajool Supratidal <0.01 <10 <10 <10
1.5-1.8 _ Flat 0.02 <10 <10 47
1007  0.8-1.0  Bajool Supratidal 0.02 <10 <10 <10
1.3-1.5 Flat 0.01 <10 <10 <10
1008  0.3-0.5 PortAlma  Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 1.92 23 1402 1220
1.5-1.8 — 1.37 <10 726 835
1009  0.3-0.5 ~ Poit Alma  Supratidal <0.01 15 <10 18
0.8-1.0 Flat 1.40 65 907 938
_1.5-1.8 1.83 41 1219 1180
1010  0.1-0.3 Port Alma  Supratidal 0.02 10 <10 22
08-1.0 Flat 1.36 56 817 904
. /4.5-1.8 1.34 <10 513 738
1011 04-0.5 Port Alma  Supratidal 0.01 <10 <10 18
0.8-1.0 Flat 0.89 58 546 614
1.5-1.8 1.30 40 127 857
1012 0.3-0.5 Port Alma  Supratidal 0.02 18 <10 30
0.8-1.0 Flat 0.42 <10 166 276
1.5-1.8 0.46 <10 38 207
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1013 0.5-0.7 Bajool Supratidal 1.87 43 1028 1230
1.1-1.2 Flat 1.36 57 795 921
1.5-1.8 1.88 65 1138 1270
1014 0.3-0.5 Bajool Supratidal 0.05 <10 <10 26
0.8-1.0 Flat 0.85 <10 355 495
1.5-1.8 1.37 22 690 898
1015 1.8-2.0  Bajool Extratidal 0.01 29 16 9
2.8-3.0 Flat 0.64 <10 301 419
3.6-3.9 0.60 <10 254 388
1016  0.3-0.5 Bajool Supratidal 0.03 <10 <10 29
0.8-1.0 Flat 1.10 42 618 744
1.5-1.8 1.48 <10 750 958
1017 0.4-0.6  Bajool Supratidal 0.04 <10 <10 11
0.8-1.0 Flat 1.26 <10 352 648
1.5-1.8 0.79 <10 163 382
1018 0.8-1.0  Port Alma  Plain <0.01 <10 <10 <10
1.8-2.0 <0.01 <10 <10 <10
3585 <001 <10 <10 <10
1019 0.8-1.0 Port Alma  Plain 0.01 <10 <10 ¥
1.8-20 <0.01 24 12 111
2.8-3.0 <0.01 33 16 92
3.8-4.0 <0.01 <10 <10 <10
1020 0.6-0.8  Port Alma  Plain <0.01 <10 <10 <10
1.8-2.0 0.01 26 15 34
2.8-3.0 <0.01 29 14 32
3.8-4.0 003 <10 <10 <10
1021  0.8-1.0  Pelican Drainage 0.03 <10 <10 10
1.5-1.7  Creek Depression 2.14 <10 1245 1340
2.6-2.8 ~ 0.46 <10 12 184
1022 1.3-1.5 Port Alma Plain <0.01 <10 <10 <10
2.0-2.3 < <0.01 10 <10 13
1023 2.0-23  Port Alma  Supratidal <0.01 22 12 25
2.6-2.8 ~__ Flat <0.01 28 14 37
1024 0.3-0.5 Port Alina  Supratidal 0.01 20 <10 28
0.8-1.0 Flat 1.08 25 564 698
1.6-1.8 1.27 13 665 807
1025  0.6-0.8  Inkerinan Supratidal 0.74 <10 350 470
0.8-1.0  Creek Flat 0.88 <10 432 560
1.3-1.5 0.81 <10 340 515
1.8-2.0 1.56 <10 707 909
2.8-3.0 2.56 36 1448 1630
1026  0.5-0.7  Inkerman Supratidal 0.02 <10 <10 21
0.8-1.0 Creek Flat 0.26 10 127 170
i4-1.6 0.09 <10 <10 29
1027 0.6-0.8  Inkerman Supratidal 0.02 <10 <10 <10
i.3-1.5  Creek Flat 0.08 34 60 91
1.8-2.0 0.89 41 361 469
2.8-3.0 0.23 <10 109 152
1028  0.4-0.6  Port Alma  Supratidal 0.01 11 <10 20
0.8-1.0 Flat 1.00 27 560 652
1.5-1.8 1.07 14 551 681
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Site Depth Locality Landform Sros TAA TPA Net Acidity

No (m) % mol H/t molH/t molH'/t
1029  0.8-1.0  Bajool Extratidal <0.01 <10 <10 13
1.8-2.0 Flat <0.01 <10 <10 13
2.3-25 <0.01 <10 <10 13
2.8-3.0 0.31 37 164 228
3.8-4.0 0.44 26 241 29
4.3-45 0.14 <10 59 98
4.6-4.8 <0.01 <10 <10 <
1030  0.0-0.2  Port Alma  Drainage 0.07 24 36 59
0.8-1.0 Depression 0.84 <10 410 535
1.8-2.0 0.10 <10 <10 54
2.8-3.0 0.98 <10 232 477
3.8-4.0 0.46 <10 <10 <10
4.6-4.8 091 <10 56 346
1031 0.8-1.0  Bajool Embankment <0.01 <10 <10 <10
1.8-2.0 <0.01 <10 <10 <10
2.8-3.0 <0.01 <10 <10 59
3.8-4.0 <0.01 <10 <10 33
4.8-5.0 0.01 <i9 <10 16
5.8-6.0 0.02 <10 <10 <10
6.8-7.0 0.01 <10 <10 <10
7.8-8.0 <06.01 <10 <10 <10
8.8-9.0 0.01 <10 <10 <10
9.8-10.0 <0.01 <10 <10 <10
10.3-10.5 10.02 <10 <10 <10
1032 0.8-1.0  Bajool Supratidal <001 <10 <10 <10
1.8-2.0 Flat 0.78 <10 145 364
2.8-3.0 1.58 <10 938 992
3.8-4.0 1.32 <10 698 799
4.6-4.8 1.61 <10 444 807
4.8-5.0 0.49 <10 122 250
5.8-6.0 . 0.01 <10 <10 <10
1033 0.3-0.5  Bajool Supraudal <0.01 33 12 37
0.8-1.0 Fiat 0.70 13 341 450
1.3-1.5 0.01 <10 <10 18
1.8-2.0 1.00 <10 521 634
2.8-3.0 1.41 9 507 760
1034 0.4-0.6  Bajoo! Supratidal 0.68 <10 304 387
0.8-1.0 Flat 3.57 110 2529 2330
1.5-1.7 2.21 32 1346 1410
1.8-2.0 1.71 26 1007 1090
2.6-2.9°( 1.06 <10 498 627
1035 0.5-0.7  Casuarina  Intertidal 0.88 <10 368 499
1.0-1.2  Creek Flat 0.40 <10 98 207
17-19 0.52 <10 120 283
2.0-2.2 1.49 <10 673 872
B 2.7-3.0 1.39 <10 523 758
03¢ 90.3-0.5 Raglan Tidal Creek <0.01 <10 <10 <10
0.8-1.0  Creek 0.12 <10 17 68
1.5-1.8 1.34 <10 663 849
1037 0.6-0.8  Port Alma  Supratidal 0.02 <10 <10 19
0.9-1.1 Flat 0.73 11 381 466
1.5-1.8 0.87 <10 333 481
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Site Depth Locality Landform Sros TAA TPA Net Acidity
No (m) % mol H/t molH'/t mol H'/t
1038  0.6-0.8 Port Alma  Supratidal 0.02 10 <10 24
1.0-1.2 Flat 0.44 20 210 295
1.5-1.8 0.84 <10 345 480
1039 0.35-0.55 Port Alma  Supratidal 0.29 <10 114 193
0.8-1.0 Flat 0.17 <10 <10 31
1.5-1.8 0.78 <10 320 )
1040  0.3-0.5 Port Alma  Supratidal <0.01 <10 <10 I3
0.8-1.0 Flat 0.95 <10 378 513
1.5-1.8 0.55 <10 173\ 279
1041  0.3-0.5 Raglan Supratidal <0.01 <10 <10 <10
0.6-0.8  Creek Flat 0.15 <10 15 103
1.6-1.8 1.16 18 525 633
1042 0.4-0.6 Raglan Supratidal 0.15 <10 <10 49
0.8-1.0  Creek Flat 1.18 <10 459 678
1.6-1.8 1.00 <10 500 633
1043 0.3-0.5 Raglan Supratidal 0.04 <10 <10 34
0.8-1.0  Creek Flat 1.00 <10 519 635
1.6-1.8 099 <16 411 569
1044 0.2-04  Raglan Supratidal <0.01 <10 <10 <10
0.8-1.0  Creek Flat <0.0} 13 <10 93
1.6-1.8 <0.01 13 <10 36
1045 0.4-0.6 Raglan Creek <0.01 <10 <10 <10
0.8-1.0  Creek Bank 1.44 25 846 924
1.6-1.8 1.22 <10 1004 710
1046  0.8-1.0  Bajool Supratidal <0.01 14 <10 18
1.4-1.6 Flat 0.02 35 14 178
2.0-23 0.87 34 512 578
1047  0.3-0.5 Bajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 0.52 <10 214 334
1.4-1.7 RN 1.59 <10 809 1000
1048  0.3-0.5 Bajool Supratidal <0.01 <10 <10 13
0.8-1.0 Flat 0.47 14 225 309
1.5-1.8 N 0.82 <10 356 464
1049  0.3-0.5 Bajool Supratidal <0.01 <10 <10 13
0.8-1.0 Flat <0.01 12 <10 15
1.8-2.0 0.03 <10 <10 10
1050 0.4-0.6 Bajoo! Supratidal <0.01 <10 <10 13
0.8-1.0 Flat <0.01 15 <10 18
13-16 0.25 22 136 180
1051  0.3-0.5 ~ Rajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat 0.01 <10 <10 <10
1.6-1.5 0.02 <10 <10 <10
1052  0.4-6.6 Bajool Supratidal <0.01 <10 <10 <10
0.8-1.0 Flat <0.01 <10 <10 <10
| 1.6-18 <0.01 <10 <10 <10
1053 0.6-0.8 Bajool Plain <0.01 <10 <10 <10
1.7-1.9 0.02 <10 <10 <10
2.8-3.0 0.77 <10 274 416
1054 0.8-1.0  Bajool Plain <0.01 18 <10 2l
1.8-2.0 <0.01 31 <10 34
2.8-3.0 1.08 <10 378 600
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APPENDIX 2

Retained acidity for selected samples with jarosite or field pH <5

Site No Depth Texture' Field Snas® $-Snas” a-Snas”
(m) Category pH’ (%) (%) (mol H'/t)
CQAS863 0.3-0.5 Fine 4.2 <0.005 0 0
CQAS873 0.15-0.3 Fine 3.7 <0.005 0 0
CQAS874 0.3-0.5 Fine 3.6 <0.005 0 0
CQAS874 0.8-1.0 Fine 34 <0.005 0 0
CQAS877 0.3-0.5 Fine 39 <0.005 0 0
CQAST78 0.4-0.6 Fine 3.7 0.072 0.054 34
CQAS78 0.8-1.0 Fine 3.8 0.005 0.004 2
CQAS879 0.5-0.7 Fine 39 <0.005 0 0
CQAS81 0.8-1.0 Fine 39 0.111 0083 52
CQAS881 1.6-1.8 Fine 3.6 0.058 0.044 27
CQAS882 0.8-1.0 Fine 3.9 0.005 0.004 2
CQAS884 1.3-1.5 Fine 3.8 0.027 0.020 13
CQAS884 1.6-1.8 Fine 53 <(.005 0 0
CQAS886 0.8-1.0 Fine 3.0 0.064 0.048 30
CQAS889 22-24 Fine 4.0 <0.005 0 0
CQA892 0.4-0.6 Fine 4.0 379 0.593 370
CQAS892 1.3-1.5 Medium 3.8 0.039 0.029 18
CQAS893 0.4-0.6 Fine 3.8 0.015 0.011 7
CQAS893 0.6-0.8 Fine 34 0.309 0.232 145
CQA899 0.2-0.3 Fine 5.0 0.147 0.110 69
CQA910 0.4-0.6 Fine 3.6 0.156 0.117 73
CQA914 | 0.65-0.8 Fine 39 0.006 0.005 3
CQA914 1.0-1.2 Fine 3.6 0.021 0.016 10
CQA917 0.4-0.6 Fine 33 0.007 0.005 3
CQA918 1.2-1.5 Fine 39 <0.005 0 0
CQA919 0.2-04 Fine 4.2 0.253 0.190 118
CQA919 0.5-0.7 Fine 33 <0.005 0 0
CQA920 0.8-1.0 Fine 3.0 0.006 0.005 3
CQA922 1.0-1.2 Fine 38 <0.005 0 0
CQA922 1.8-2.0 Fine 32 0.136 0.102 64
CQA923 2.7-2.9 Fine 4.1 <0.005 0 0
CQA924 0.8-1.0 Fine 4.1 0.044 0.033 21
CQA924 1.3-1.5 Fine 3.7 0.124 0.093 58
CQA924 18-2.0 Fine 39 <0.005 0 0
CQA925 0.8-1.0 Fine 2.5 0.128 0.096 60
CQA%26 0.8-1.0 Fine 2.6 0.187 0.140 87
CQA930 0.4-0.6 Fine 32 0.522 0.392 244
CQA9z0 0.8-1.0 Fine 3.1 0.356 0.267 167
CQA938 0.8-1.0 Fine 3.7 <0.005 0 0
QAY38 1.6-1.9 Fine 33 0.038 0.029 18
CQA939 0.7-0.9 Fine 4.3 0.374 0.281 175
CQA939 1.6-1.8 Fine 3.5 0.007 0.005 3
CQA9%40 0.3-0.5 Fine 39 <0.005 0 0
CQA9%40 1.0-1.2 Fine 3.1 0.637 0.478 298
CQA940 1.5-1.8 Fine 2.9 0.596 0.447 279
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Site No Depth Texture' Field Srss $-Snas’ a-Snas”
(m) Category pH’ (%) (%) (mol H'/t)

CQA9%43 1.1-1.3 Fine 4.1 0.008 0.006 4
CQA945 0.2-04 Fine 4.5 0.005 0.004 2
CQA959 0.3-0.5 Fine 4.0 <0.005 0 0
CQA960 0.6-0.8 Fine 34 0.100 0.075 a7
CQA960 1.0-1.2 Fine 32 0.080 0.060 37
CQA961 0.4-0.6 Fine 2.7 0.292 0.219 137
CQA961 0.8-1.0 Fine 2.5 0.126 0.024 59
CQA964 0.3-0.5 Fine 4.4 0.191 0.143 89
CQA970 0.6-0.8 Fine 33 <0.005 0 0
CQA972 0.3-0.5 Fine 4.4 0.194 0.146 90
CQA973 0.1-0.3 Fine 4.4 <0.005 0 0
CQA974 0.3-0.5 Fine 4.2 0.476 $6.357 223
CQA981 0.2-04 Fine 36 0.020 0.015 9
CQA990 0.1-0.3 Fine 4.1 0.047 0.035 22
CQA991 0.2-04 Fine 4.6 <0.005 0 0
CQA995 1.5-1.7 Fine 39 0305 0.229 143
CQA995 2.0-22 Fine 34 <0.Q05 0 0
CQA1000 | 2.3-26 Fine 4.0 <0.005 0 0
CQA1001 1.5-1.8 Fine 39 0.010 0.007 5
CQA1002 | 0.2-04 Fine 4.0 0319 0.239 149
CQA1002 | 0.8-1.0 Fine 33 0.287 0.215 134
CQA1009 | 0.3-05 Fine 4.4 0.300 0.225 140
CQA1010 | 0.1-0.3 Fine 4.1 0.799 0.599 369
CQAI1011 0.4-0.5 Fine 4.8 0.185 0.138 86
CQAI1012 | 0.3-05 Fine 43 0.012 0.009 6
CQA1015 1.8-2.0 Fine 38 0.066 0.049 31
CQA1019 1.8-2.0 Fine 4.3 0.179 0.134 84
CQA1019 | 2.8-3.0 Fine 4.0 0.119 0.089 56
CQA1020 | 2.8-3.0 Fine 42 <0.005 0 0
CQA1023 | 2.0-23 Fine 39 0.033 0.025 15
CQA1023 | 2.6-2.8 Fine 4.1 0.012 0.009 6
CQA1024 | 0.3-05 Fine 36 0.024 0.018 11
CQA1027 1.3-1.5 Fine 3.7 0.014 0.010 5
CQA1031 2.8-3.0 Fine 3.0 0.099 0.074 46
CQA1031 3.8-4.0 Medium 35 0.043 0.032 20
CQA1033 0.3-05 Fine 34 <0.005 0 0
CQA1044 | 0.8-i.0 Fine 35 0.165 0.124 77
CQA1046 1 0.8-1.0 Fine 34 <0.005 0 0
CQA1046 1 1.4-1.6 Fine 3.1 0.291 0218 136

'Ahern et al. (1998)

f Field pH before oxidation.

“ Net acid soluble Sulfur (Ahern ef al. 2004)

* Equivalent % pyrite Sulfur.

3 Equivalent acidity units.
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Link 1

Design Traffic Calculations - 2012 Austroads Method

Traffic Load Distribution:

Austroads 2012 Table F.1 Example traffic load distribution

Summary of Results

Damage Index | Value 5 years 20 years 30 years 40 years
Nivac 25 Nor 2.40E+05 121E+06 | 2.156+06 | 3.41E+06
ESA/HVAG 0.70 DESA 1.68E+05 8.50E+05 | 1.50E+06 2.38E+06

DSARS5 1.86E+05 9.41E+05 1.67E+06 2.64E+06
SARS5/ESA 1.1 DSAR7 2.69E+05 1.36E+0F 2 4.E+06 3.81E+06
SAR7/ESA 1.6 DSAR12 2.01E+06 1.025467 | 1 56E+07 2.86E+07
SAR12/ESA 12.0 ESA/HV 175 Daily ESA in design lane at opening ERNE 87
Design Period Annual Average " . Lane Design Annual Cumulative Design number
Design Year |(from start of year|Daily Traffic or vpd Diroction | Percent Distribution | Period Growth Growth HVAG per year| of Equivalerc Siandard Axle Repetitions
Factor HV Rate of HV/|

to start of year) (at start of year) Factor (years) %) Factor Standard Axles

From | To AADT DF %HV LDF P R CGF Nopr DE5A D2AR5 DSAR7 DSAR12
before opening 2017 2017 259 0.50 382 1.00 0 3.0 0.00
1 2017 2018 259 0.50 382 1.00 1 3.0 1.00 4.52E+04 3.16E+04 3.50E+04 5.06E+04 3.79E+05
2 2018 2019 267 0.50 382 1.00 1 3.0 1.00 4.65E+04 5.20E+04 5.61E+04 5.21E+04 3.91E+05
3 2019 2020 275 0.50 382 1.00 1 3.0 1.00 4.79E+04 3.35E+04 3.71E+04 5.37E+04 4.02E+05
4 2020 2021 283 0.50 382 1.00 1 3.0 1.00 4.94E+04 3.45E+(4 3.83E+04 5.53E+04 4.15E+05
5 2021 2022 292 0.50 382 1.00 1 3.0 1.00 5.08E+04 3.56E+04 3.94E+04 5.69E+04 4.27E+05
6 2022 2023 300 0.50 382 1.00 1 3.0 1.00 5.24E+04 267E+I4 4.06E+04 5.86E+04 4.40E+05
i 2023 2024 309 0.50 382 1.00 1 3.0 1.00 5.39E+04 3.77E+04 4.18E+04 6.04E+04 4.53E+05
8 2024 2025 319 0.50 382 1.00 1 3.0 1.00 5.55E+04 3.89E+04 4.31E+04 6.22E+04 4.67E+05
9 2025 2026 328 0.50 382 1.00 1 3.0 1.00 5.72E+04 4.00E+04 4.44E+04 6.41E+04 4.81E+05
10 2026 2027 338 0.50 382 1.00 1 3.0 1.00 5.89E+04 4.13E+04 4.57E+04 6.60E+04 4.95E+05
i 2027 2028 348 0.50 382 1.00 1 3.0 1.00 A.07E+04 4.25E+04 4.71E+04 6.80E+04 5.10E+05
12 2028 2029 359 0.50 382 1.00 1 3.0 1.00 C 255+04 4.38E+04 4.85E+04 7.00E+04 5.25E+05
13 2029 2030 369 0.50 382 1.00 1 3.0 100 6.44E+04 4.51E+04 4.99E+04 7.21E+04 5.41E+05
14 2030 2031 380 0.50 382 1.00 1 3.0 1.00 6.63E+04 4.64E+04 5.14E+04 7.43E+04 5.57E+05
15 2031 2032 392 0.50 382 1.00 1 3.0 1.00 6.83E+04 4.78E+04 5.30E+04 7.65E+04 5.74E+05
16 2032 2033 404 0.50 382 1.00 1 3.0 1.00 7.04E+04 4.93E+04 5.46E+04 7.88E+04 5.91E+05
17 2033 2034 416 0.50 382 1.00 1 3.0 1.0 7.25E+04 5.07E+04 5.62E+04 8.12E+04 6.09E+05
18 2034 2035 428 0.50 382 1.00 1 3.0 1..C 7.46E+04 5.23E+04 5.79E+04 8.36E+04 6.27E+05
19 2035 2036 441 0.50 382 1.00 1 3.0 1.00 7.69E+04 5.38E+04 5.96E+04 8.61E+04 6.46E+05
20 2036 2037 454 0.50 382 1.00 1 3.0 180 7.92E+04 5.54E+04 6.14E+04 8.87E+04 6.65E+05
21 2037 2038 468 0.50 382 1.00 1 3.0 1.00 8.16E+04 5.71E+04 6.32E+04 9.14E+04 6.85E+05
22 2038 2039 482 0.50 382 1.00 1 3.0 1.00 8.40E+04 5.88E+04 6.51E+04 9.41E+04 7.06E+05
23 2039 2040 496 0.50 382 1.00 1 30 1.00 8.65E+04 6.06E+04 6.71E+04 9.69E+04 7.27E+05
24 2040 2041 511 0.50 382 1.00 1 3.0 1.00 8.91E+04 6.24E+04 6.91E+04 9.98E+04 7.49E+05
25 2041 2042 526 0.50 382 1.00 1 30 1.00 9.18E+04 6.43E+04 7.12E+04 1.03E+05 7.71E+05
26 2042 2043 542 0.50 382 1.00 1 3.0 1.00 9.46E+04 6.62E+04 7.33E+04 1.06E+05 7.94E+05
27 2043 2044 559 0.50 382 1.00 1 3.0 1.00 9.74E+04 6.82E+04 7.55E+04 1.09E+05 8.18E+05
28 2044 2045 575 0.50 382 1.00 q 3.0 1.00 1.00E+05 7.02E+04 7.78E+04 1.12E+05 8.43E+05
29 2045 2046 593 0.50 382 1.00 1 3.0 1.00 1.03E+05 7.23E+04 8.01E+04 1.16E+05 8.68E+05
30 2046 2047 610 0.50 382 1.00 4 3.0 1.00 1.06E+05 7.45E+04 8.25E+04 1.19E+05 8.94E+05
31 2047 2048 629 0.50 382 .00 1 3.0 1.00 1.10E+05 7.67E+04 8.50E+04 1.23E+05 9.21E+05
32 2048 2049 648 0.50 382 100 1 3.0 1.00 1.13E+05 7.90E+04 8.75E+04 1.26E+05 9.48E+05
33 2049 2050 667 0.50 382 .00 1 3.0 1.00 1.16E+05 8.14E+04 9.02E+04 1.30E+05 9.77E+05
34 2050 2051 687 0.50 382 1.00 1 3.0 1.00 1.20E+05 8.39E+04 9.29E+04 1.34E+05 1.01E+06
35 2051 2052 708 0.50 382 1.c0 1 3.0 1.00 1.23E+05 8.64E+04 9.57E+04 1.38E+05 1.04E+06
36 2052 2053 729 0.50 382 100 1 3.0 1.00 1.27E+05 8.90E+04 9.85E+04 1.42E+05 1.07E+06
37 2053 2054 751 0.50 382 1.00 1 3.0 1.00 1.31E+05 9.16E+04 1.01E+05 1.47E+05 1.10E+06
38 2054 2055 773 0.5C 382 1.00 1 3.0 1.00 1.35E+05 9.44E+04 1.05E+05 1.51E+05 1.13E+06
39 2055 2056 796 0.50 382 1.00 1 3.0 1.00 1.39E+05 9.72E+04 1.08E+05 1.56E+05 1.17E+06
40 2056 2057 820 0.50 38.2 1.00 1 3.0 1.00 1.43E+05 1.00E+05 1.11E+05 1.60E+05 1.20E+06
Total 3.41E+06 2.38E+06 2.64E+06 3.81E+06 2.86E+07
Traffic 2012 Austroads
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5 YEAR DESIGN LOADINGS OPTIONS:

CIRCLY Pro - Version 6.0 (30 January 2015)

Job Title: Bajool Port Alma Road

Damage Factor Calculation

Assumed number of damage pulses per movement:

Combined pulse for gear (i.e. ignore NROWS)
Traffic Spectrum Details:
Load Load Movements
No. ID
i ESAT50~-Full 1.00E+00
Details of Load Groups:
Load Load Load Load Radius Pressure/
No. LD Category Type R/ stress
il ESA750-Full ESA750-Full Vertical Force 92.1 0.75
Load Locations:
Location Load Gear X Y Scaling Theta
No. ID No. Factor
fli ESAT50-Full 1 ~165.0 0.0 1.00EMQY 0.00
2 EBAT50-Fall i 165.0 0.0 1.00E+00 0.00
3 ESATS0-Full i} 1635.0 0.0 1.00E+00 0.00
4 ESAT50~-Full 1 1965.0 0.0 1.00E+00 0.00
Layout of result points on horizontal plane:
Xmin: O Xmax: 165 Xdel: 165
hé- 0
Details of Layered System:
ID: BPA 01 Title: Pavement Design - Granular Pavement: - Cption 1 - 5 Years
Layer Lower Material Isotropy Modulus P.Ratio
No. i/face ID (or 2v) (or vvh) F Eh
il rough Gran 350 Aniso. 3.50E+02 0.35 2.59E+02 1.75E+02
2 rough Gran 240 Aniso. 2.40E+02 0.35 1. 78E+02 1.20E+02
3 rough Gran 120 Aniso. 1.20E+02 0.35 8.89E+01 6.00E+01
4 rough Sub CBR3 Anpgo. 3.00E+01 0.45 2.07E+01 1.50E+01
Performance Relationships:
Layer Location Material Comnpoupent Perform. Perform. Traffic
No. ID Constant Exponent Multiplier
4 top Sub CBR3 EZZ 0.009300 7.000 1.600
Reliability Factors:
Project Reliability: Austroads SU%
Layer Reliability Material
No. Factor Type
4 1.00 Subgrade (Austroads 2004)
Details of Layers to be sublayered:
Layer no. 1: Austroads (2004) sublayering
Layer no. 2: Austroads (2004) sublayering
Layer no. 3: Austroads (2004) sublayering
Results;
Layer Thickness Material Load Critical CDF
No. 1D D Strain
1 150.00 Gran 350 n/a n/a
2 ¥50.00 Gran 240 n/a n/a
3 Y Gran 120 n/a n/a
4 .00 Sub CBR3 ESAT50-Full 1.49E-03 4.42E-06
Paade Number: 317 of 321

Exponent

0.00

vh

0.35
0.35
0.35
0.45



CIRCLY Pro - Version 6.0 (30 January 2015)

Layer no. 3 is INCLUDED in max. CDF calculation
Job Title: Bajool Port Alma Road

Damage Factor Calculation

Assumed number of damage pulses per movement:
Combined pulse for gear (i.e. ignore NROWS)

Traffic Spectrum Details:

Load Load Movements
No. ID
it ESA750-Full 1.68E+05

Details of Load Groups:

Load Load Load Load Radius Pressure/
No. ID Category Type Ref. stress
1 ESA750-Full ESA750-Full Vertical Force 9241 0.X5
Load Locations:
Location Load Gear X Y Scaling Theta
No. INE] No. Factor
1L ESA750-Full 1 ~165.0 0.0 1.00E+00 0.00
2 ESA750-Full 1 165.0 0:0 1.00E+00 0.00
3 ESA750-Full 1 1635.0 0.0 1.00E4+00 0.00
4 ESA750-Full il 1965.0 0.0 1.00E+0Q 0.00
Layout of result points on horizontal plane:
Xmin: O Xmax: 165 Xdel: 165
b 0
Details of Layered System:
ID: BPA 01 Title: Pavement Design — CH 4.72 to Ch 19.7
Layer Lower Material Isotropy Mocizlus P.Ratio
No. i/face ID (@L ZAT) (or vvh) F Eh
il rough Gran 350 Aniso. 3. 90&1L02 0.35 2. 59E+02 1.75E+02
2 rough Gran 240 Aniso. 2.40E+02 0.35 1.78E+02 1.20E+02
3 rough Sub CBR3 Aniso. 3.9Qr+01 0.45 2. 07E+01 1.50E+01
Performance Relationships:
Layer Location Material Compounent  Perform. Perform. Traffic
No. ID Constant Exponent Multiplier
3 top Sub CBR3 EZZ 0.009300 7.000 1.600
Reliability Factors:
Project Reliability: Austroads 90%
Layer Reliability Material
No. Factor Type
3 1.00 Subgrade (Austrcads 2004)
Details of Layers to be sublayered:
Layer no. 1: Austroads (2004) sublayering
Layer no. 2: Austroads (2004) sublayering
Automatic layer thickness desiqgn:
Layer number to be desigaed: 2
Minimum thickness: 0
Maximum thickness: 5600
Results:
Layer Thickness Material Load Critical CDF
No. ID 1D Strain
i 2006.00 Gran 350 n/a n/a
2 291. 5)] Gran 240 n/a n/a
3 0.00 Sub CBR3 ESA750-Full 1.56E-03 9. 93E-01

Paade Number: 318 of 321

Exponent

0.00

vh

0.35
0.35
0.45



20 YEAR DESIGN LOADINGS OPTIONS:

CIRCLY Pro - Version 6.0 (30 January 2015)

Layer no. 4 is INCLUDED in max.
Job Title: Bajool

CDF calculation

Damage Factor Calculation

Assumed number of damage pulses per movement:

Combined pulse for gear (i.e. ignore NROWS)
Traffic Spectrum Details:
Load Load Movements
No. ID
1 ESA750-Full 8.50E+05
Details of Load Groups:
Load Load Load Load Radi
No. ID Category Type
il ESA750-Full ESA750-Full Vertical Force 9
Load Locations:
Location Load Gear X Y Scalin
No. D No. Factor
il ESA750-Full 1 -165.0 0.0 P . 08FE
2 ESA750-Full i} 165.0 0.0 1.00E+
3 ESA750-Full il 16350 0.9 L NOE+
4 ESA750-Full il 1965.0 0.0 1.00E+
Layout of result points on horizontal plane:
Xmin: O Xmax: 165 Xdel: 165
Yz 0
Details of Layered System:
ID: Bajool-Port Alma Title: Granular Pavement option -Cpticn 1
Layer Lower Material Isotropy Modmnius P.Ratio
No. i/face ID {or Ev) (or wvvh)
il rough Gran 350 Aniso. 3. 3PE+02 0:35
2 rough Gran 210 Aniso. 2.10E+02 0.35
3 rough Gran 120 Aniso. 1.20E+02 0:35
4 rough Sub CBR3 Aniso. 3.00E+01 0.45
Performance Relationships:
Layer Location Material Component  Perform. Perform.
No. ID Constant Exponent
4 top Sub CBR3 EZZ 0.009300 7.000
Reliability Factors:
Project Reliability: Austroads 90%
Layer Reliability Material
No. Factor Type
4 1.00 Subgrade {(Austroads 2004)
Details of Layers to be sublayered:
Layer no. 1: Austroads {(2004) sublayering
Layer no. 2: Austroads (2004) sublayering
Layer no. 3: Austroads (2004) sublayering
Automatic layer thickness design:
Layer number to ke designed: 3
Minimum thickness: 0O
Maximum thickness: 5000
Results:
Layer Thickness Material Load Crikie
No. ID ID Strain
] 150.00 Gran 350 n/a
2 150.00 Gran 210 n/a
3 2219.53 Gran 120 n/a
4 0.00 Sub CBR3 ESA750-Full 1.24E

Paade Number: 319 of 321

RIS Pressure/
Ref. stress
21 0.75
g Theta
00 0.00
QD 0.00
00 0.00
00 0.00
£ Eh
2.59E+02 1.75E+02
1.56E+02 1.05E+02
8.89E+01 6.00E+01
2.07E+01 1.50E+01
Traffie
Multiplier
1.600

al CDF

n/a

n/a

n/a
-03 9.99E-01

Exponent

0.00

vh

0«35
.35
0.35
0.45



CIRCLY Pro - Version 6.0 (30 January 2015)

Layer no. 3 is INCLUDED in max. CDF calculation
Job Title: Bajool

Damage Factor Calculation

Assumed number of damage pulses per movement:
Combined pulse for gear (i.e. ignore NROWS)

Traffic Spectrum Details:

Load Load Movements
No. ID
it ESA750-Full 8.50E+05

Details of Load Groups:

Load Load Load Load Radius Pressure/
No. ID Category Type Ref. stress
1 ESA750-Full ESA750-Full Vertical Force 9241 0.X5
Load Locations:
Location Load Gear X Y Scaling Theta
No. INE] No. Factor
1L ESA750-Full 1 ~165.0 0.0 1.00E+00 0.00
2 ESA750-Full 1 165.0 0:0 1.00E+00 0.00
3 ESA750-Full 1 1635.0 0.0 1.00E4+00 0.00
4 ESA750-Full il 1965.0 0.0 1.00E+0Q 0.00
Layout of result points on horizontal plane:
Xmin: O Xmax: 165 Xdel: 165
b 0
Details of Layered System:
ID: Bajool-Port Alma Title: Cement Modified Pavement opition — Option 2
Layer Lower Material Isotropy Mocizlus P.Ratio
No. i/face D (o Far) (or wvvh) F Eh
il rough Gran 350 Aniso. 3. 90&1L02 0.35 25 9E+02 1.75E+02
2 rough Gran 150 Aniso. 1.50E+02 0.35 1.11E+02 7.50E+01
3 rough Sub CBR3 Aniso. 3.9Qr+01 0.45 2. 07E+01 1.50E+01
Performance Relationships:
Layer Location Material Compounent  Perform. Perform. Traffic
No. ID Constant Exponent Multiplier
3 top Sub CBR3 EZZ 0.009300 7.000 1.600
Reliability Factors:
Project Reliability: Austroads 90%
Layer Reliability Material
No. Factor Type
3 1.00 Subgrade (Austrcads 2004)
Details of Layers to be sublayered:
Layer no. 1: Austroads (2004) sublayering
Layer no. 2: Austroads (2004) sublayering
Automatic layer thickness desiqgn:
Layer number to be desigaed: 2
Minimum thickness: 0
Maximum thickness: 5600
Results:
Layer Thickness Material Load Critical CDF
No. ID 1D Strain
i 2006.00 Gran 350 n/a n/a
2 334.07 Gran 150 n/a n/a
3 0.00 Sub CBR3 ESAT50-Full 1.24E-03 1.00E+00
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Exponent

0.00

vh

0.35
0.35
0.45



CIRCLY Pro - Version 6.0 (30 January 2015)
Job Title: Bajool
Damage Factor Calculation

Assumed number of damage pulses per movement:
Combined pulse for gear (i.e. ignore NROWS)

Traffic Spectrum Details:

Load Load Movements
No. ID
il ESA750-Full 1.00E+00

Details of Load Groups:

Load Load Load Load Radius Pressure/ Exponent
No. ID Category Type Ref. stress
i ESA750-Full ESA750-Full Vertical Force 9z.1 Q5 0.00

Load Locations:

Location Load Gear X Y Scaling Theta
No. ID No. Factor
i ESA750-Full il —~165:0 0.0 1.00E+00 0.00
2 ESA750-Full i. 165.0 0.0 1.00E+00 0.00
3 ESA750-Full 1 1635:0 0.0 1.00E+00 0.00
4 ESA750-Full 1. 1965..0 0.0 1.C00E+00 0.00

Layout of result points on horizontal plane:
Xmin: O Xmax: 165 Xdel: 165
pé- 0

Details of Layered System:

ID: Bajool-Port Alma Title: Foam Bitumen Pavement options — Option 3

Layer Lower Material Isotropy Modulas P.Ratio

No. i/face D (ox Ev) (or wvvh) F Eh vh
il rough Asphl1800 Iso. 1.80E+C2 0.40
2 rough Gran 100 Aniso. 1.0tz 0.35 7. 41E+01 5.00E+01 0.35
3 rough Sub CBR3 Aniso. INQOEFO01 0.45 2. 976+01 1.50E+01 0.45

Performance Relationships:

Layer Location Material Compornent Perform. Perform. Traffic
No. ID Constant Exponent Multiplier
id bottom Asph1800 ETH 0.003293 5.000 1.100
3 top Sub CBR3 EZZ 0.009300 7.000 1.600

Reliability Factors:
Project Reliability: Austroads 90%
Layer Reliability Material

No. Factor Type
il 1.50 Asphalt
3 1.00 Subgrade (Austicads 2004)

Details of Layers to be sublavered:
Layer no. 2: Austroads (2004) sublayering

Results:
Layer Thickness Material Load Critieal CDF
No. ID ID Strain
| 300.00 Acph1300 ESAT50-Full ~1.87E~04 4.34E-07 Bl = 2.3E00
2 155.00 Gran 100 n/a n/a
3 0.00 Suk CBR3 ESAT50-Full 4.53E-04 1.05E-09
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