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Dear Madam

URBAN CAPABILITY
PLANNING PROPOSAL AREA WITHIN SOUTH JERRABOMBERRA NSW

PRELIMINARY GEOTECHNICAL INVESTIGATION REPORT

We are pleased to present our preliminary geotechnical investigation for the urban capability of
the planning proposal area within South Jerrabomberra, NSW.

The report outlines the methods and results of exploration, describes site subsurface conditions,
presents the results of laboratory testing, and provides advice on suitability for residential
development and the presence of any geotfechnical constraints, and provides preliminary
recommendations for structure footing design, site earthworks, and site drainage.

Should you require any further information regarding this report, please do not hesitate to contact
our office.

Yours faithfully
ACT Geotechnical Engineers Pty Lid
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EXECUTIVE SUMMARY

ACT Geotechnical Engineers conducted a preliminary geotechnical investigation for the urban
capability of the planning proposal area within South Jerrabomberra, NSW. The fieldwork for the
investigation was carried out on 20 June, 4 and 7 July, 2014, comprising 26 boreholes and one test
pif, drilled and dug by a JCB 3CX Backhoe, terminating in alluvium and weathered bedrock at
1.2m/3.0m depth. Seven samples of the site soils were taken and tested in a NATA laboratory for
modified compaction, soaked California Bearing Ratfio (CBR), grading and Atterberg limits, pH,
Emerson, acid sulphate (SPOCAS), and suite of salinity, which includes salinity, ESP, phosphorus,
nitrogen and sulphur, in a NATA laboratory.

The investigation determined that there were three distinct areas with differing subsurface
conditions ie. Area 1 that comprises deeper alluvial soils, Area 2 that comprises shallow bedrock
and Area 3 that comprises deeper uncontrolled fill, which is fill that has not been placed and
compacted in accordance with AS3798 "Guidelines on Earthworks for Commercial & Residential
Developments” (Reference 1) and is therefore not suitable as a foundation for structures and
stockpiles of uncontrolled fill. The subsurface profile in the study area generally comprises topsail,
over adlluvial/residual soils, underlain by weathered bedrock. The bedrock is at shallow depth on the
higher ground at the southern and a northern portion of the site, with alluvial soils extending to
deeper than 2m in the central area of the site close to Dogtrap Creek and the western and
northern boundaries of the site.

Based on the investigation, the study area is assessed to be suitable for residential development
from a geotechnical engineering perspective, except for the small isolated areas of uncontrolled
fill, which are not suitable as a foundation for roads and structures, and the very steep sections of
the area. Some geotechnical constraints that can be managed during or after construction
include potential erosion, slope instability, local springs, and strong rock at shallow depth. Mitigation
measures for geotechnical constraints includes maintaining existing vegetation cover in the erosion
gullies and revegetating after construction. No special provisions are envisaged to be necessary for
residential development on slopes up to ~15°, beyond normal compliance with AS2870 "Residential
Slabs & Footings", and the implementation of suitable engineering practice for sloping sites, such as
minimisation of cut and/or fill, use of structural retaining walls, installation of appropriate drainage,
and surface stabilisation of disturbed or filed ground. There are slopes at the steeper wooded
hilltops at the southern end of the study area with slopes of >20° that could require more costly
excavation and retention works, and a more detailed examination of slope stability is
recommended for these areas, if development is to occur in these areas.

m?Q{né;nZFm ACT Geotechnical Engineers Pty Ltd
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QUEANBEYAN CITY COUNCIL

URBAN CAPABILITY
PLANNING PROPOSAL AREA WITHIN SOUTH JERRABOMBERRA NSW

GEOTECHNICAL INVESTIGATION REPORT

INTRODUCTION

In response to a request by Queanbeyan City Council, ACT Geotechnical Engineers Pty Lid
conducted a preliminary geotechnical investigation for the urban capability of the planning
proposal area within South Jerrabomberra, NSW.

The South Jerrabomberra urban development area has been identified as a key future urban area,
to be developed over the next 10 to 20 years. The key structural elements of the South
Jerrabomberra area include major roads, residential and commercial areas, urban open space,
ponds, shopping centre and local neighbourhood cenfres.

To assist in planning and design of any future development, a preliminary geotechnical
investigation is required fo establish the broad subsurface conditions across the development area,
and identify any possible geotechnical constraints. The aim of the investigation was to:

(i)

(ii)
(i)

(iv)

(vi)

(vii)

(viil)

(ix)

(xi)

Identify subsurface conditions, including the extent and nature of any fill materials, natural
soil profile, bedrock type and depth, and groundwater presence.

Preliminary assessment of the site classification to AS2870 “Residential Slabs & Footings™.

Soil foundation strength and suitability for standard residential development, and suitable
structure footing types including founding strata and allowable bearing pressures.

Advise on preparation of subgrades for building slabs and vehicle pavements.

Advise on excavation conditions and suitability of excavated materials for use in controlled
fill platforms and construction of structure platforms.

Advise on stability of cut batters, and provide retaining wall design parameters.

Advise on pavement subgrade preparation and provide indicative design CBR values and
pavement thickness design.

Identify areas of potential soil salinity.
Provide the Earthquake Site Factor.
Identify areas of potential slope instability.

Advise on site drainage and other relevant geotechnical issues.

seofNonffal Englheers ACT Geotechnical Engineers Pty Ltd
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2 SITE DESCRIPTION & GEOLOGY
2.1 Site Description

The South Jerrabomberra site is bounded by the ACT border (a disused railway line) to the west,
Tralee Hills to the south and east, and the proposed Tralee Hills Residential Development to the
north. The area is currently divided into two parcels, parcel 1, which is ~54.1ha in size and parcel 2,
which is ~57.2ha in size. Figure 1 shows the site locality.

The site is presently undeveloped greenfield, although an incomplete airfield runway is present on
the site. There are large stockpiles of unconftrolled fill present on the site, these are roughly outlined
in Figure 3 and photographs of some of these are attached to this report, more stockpiles may be
present on site. Unconftrolled fill is fill that has not been placed and compacted in accordance with
AS3798 “Guidelines on Earthworks for Commercial & Residential Developments” (Reference 1) and
is therefore not suitable as a foundation for structures. Figure 3 is a recent aerial photograph that
shows the present site layout and the location of the auger holes and test pit.

2.2 Topography

The topographic landform of the study area is dominated by a drainage line (Dogtrap Gully) that
flows NW through the centre of the site, then through the suburb of Hume, and to Woden Creek.
There are also several small tributaries that flow into the main drainage line.

The landform has resulted from regional geological faulting and folding, and subsequent erosion
has produced a system of ridges of generally more durable rock, with intervening depressions or
valleys, mostly parallelling the geological trend.

The land on either side of the Dogtrap Gully is gently undulating, with some moderately inclined
rolling hills, and is incised by shallow gullies. Surface slopes are generally less than 15% (8.5°), with
much of the area having surface slopes less than 10% (5.7°).

There is an area with surface slopes steeper than 15%. This area of steeper surface slopes is near the
southern boundary and in the SE corner of the study area, where several small wooded hilltops
(including Tralee Hill) rise to between RL870 and RL880. Surface slopes here are greater than 15%
(8.5°), with a few up to 50% (26°).

Figure 2 shows the topography of the site, including surface contours and drainage lines, and
Figure 3 is a recent aerial photograph of the area.

23 Vegetation

The study area has two distinct vegetation areas/land uses. The area covering the majority of the
study area has been cleared for stock grazing purposes, and the groundsurface in this area has a
thick cover of pasture and cereal grasses, which has generally afforded protection against erosion.
Apart from scour of the banks of several small erosion gullies, erosion is limited to minor stripped
ground and some vehicle tracks. Some scattered eucalyptus trees are present in this area, with
scattered rocks and outcrops mostly at the top of hills.

The southern end and SE corner of the area comprises steep hilltops, which are covered by
remnant open woodland, comprising mostly eucalyptus frees. It is assumed that when the
surrounding areas were cleared for stock grazing and forestry uses, this area remained timbered
due to the relatively steep slopes.

2.4 Geology

The 1:50,000 Canberra, Queanbeyan & Environs Geology Map (Reference 2) documents the area
tfo be underlain by Silurian age Deakin Volcanics bedrock that green-grey, red-purple and purple

seofNonffal Englheers ACT Geotechnical Engineers Pty Ltd
‘AQ'T ° Y



rhyodacite, green-grey, purple and cream rhyolite, agglomerate, purple tuff, tuffaceous
sandstone, and rhyodacitic crystal tuff.

3 INVESTIGATION METHODS

The field investigation was carried out on 20 June, 4 and 7 July, 2014, comprising 26 boreholes,
designated 1A and 3A to 27A, and one test pit, designated 2T drilled and dug by a JCB 3CX
Backhoe, terminating in alluvium and weathered bedrock at 1.2m/3.0m depth. The locations of the
boreholes and test pit are shown on Figure 2, and the borehole and test pit logs are included in
Appendix A.

Seven samples, designated as samples 2T/1D, 2T/2D, 7A/1D, 8A/1D, 15A/1D, 21A/1D and 25A/1D,
were taken and tested in a NATA laboratory for modified compaction, soaked California Bearing
Ration (CBR) (a test that determines the relative strength of road subgrades), grading and
Atterberg limits (a test that determines the soil type, plasticity, and critical water contents of a fine-
grained sail), pH, Emerson (a test to determine the cohesion properties of a saoil), acid sulphate
(SPOCAS), and suite of salinity, which includes salinity, ESP, phosphorus, nitrogen and sulphur, in a
NATA laboratory. The laboratory test certificates are included as Appendix B.

The auger and test pit profiles were visually logged in accordance with the Unified Soil Classification
System (USCS). Definitions of geotechnical engineering terms used on the auger hole and fest pit
logs, including a copy of the USCS chart, are provided in Appendix C.

seofnffal Engiheers ACT Geotechnical Engineers Pty Ltd
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4 INVESTIGATION RESULTS

The site under investigation has been categorised into three areas: Area 1 that comprises deeper
alluvial soils, Area 2 that comprises shallow bedrock and Area 3 that comprises deeper
uncontrolled fill and stockpiles of uncontrolled fill. Figure 3 roughly outlines the three areas.

4.1 Subsurface Conditions — Area 1

Area 1 describes the area of the site that is covered by alluvial soils that are at least 2m in depth
and is generally through the centre of the site close to Dogfrap Creek. The investigation boreholes
and test pit in Area 1 include test pit 2T, and boreholes 3A, 8A, in 12A, 15A, 24A, 26A and 27A, and
found the subsurface profile to comprise:

Geological Typical Depth Interval Description
Profile
TOPSOIL Om to 0.05m/0.2m SILTY SAND; fine to coarse sand, low plasticity silf,

dark brown, orange-brown, some grass roots, moist,
loose. Not encountered in boreholes 8A, 12A, 15A
and 27A.

ALLUVIAL SOIL 0m/0.2m to >3.0m SANDY CLAY, SILTY SANDY CLAY, CLAYEY SAND &
GRAVELLY CLAYEY SAND; low and low to medium
plasticity fines, some medium plasticity clay, fine o
coarse sand, sub-angular rhyodacite gravels up to
30mm size, brown, orange-brown, yellow-brown,
purple-brown, pale grey, white, black, mostly dry
and dry to moist, some moist to wet and wet, some
slightly fo strongly cemented, some vesicules, very
stiff to hard, medium dense to dense.

seofnffal Engiheers ACT Geotechnical Engineers Pty Ltd
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4.2 Subsurface Conditions — Area 2

Area 2 describes the area of the site that is underlain by shallow bedrock, where the investigation
boreholes encountered bedrock below 0.1m/1.6m depth. This area is generally on the higher slopes
at the southern and northern ends of the site, (away from Dogtrap Creek). The investigation
boreholes in Area 2 include boreholes 1A, 4A, 5A, 6A, 7A, 9A, 10A, T1A, 13A, 14A, 18A, 19A, 20A,
21A, 22A, 23A and 25A, and found the subsurface profile to comprise:

Geological Typical Depth Interval Description
Profile
UNCONTROLLED Om to 0.5m CLAYEY SAND & SAND; fine to coarse sand, low
FILL plasticity clay, dark brown, red-brown, pale grey,

some free and grass roofs, dry to moist and moist,
loose to medium dense. Only encountered in
borehole TA.

TOPSOIL Om to 0.1m/0.2m SANDY CLAY & SILTY SAND; low and low to medium
plasticity fines, fine to coarse sand, brown, dark
brown, yellow-brown, dark yellow-brown, some
orange-brown, some sub-angular rhyodacite
gravels up to 50mm size, some grass roots, moist,
soft, loose. Not encountered in borehole 20A.

SLOPEWASH 0.Tm to 0.4m SILTY CLAYEY SAND; fine tfo coarse sand, low
plasticity fines, pale brown, pale grey-brown, moist,
medium dense. Only encountered in borehole 6A

and 1TA.
ALLUVIAL/ 0m/0.5m to 0.1m/1.6m SANDY CLAY, GRAVELLY SANDY CLAY, CLAYEY
RESIDUAL SOIL SAND, CLAYEY GRAVELLY SAND; low and low fo

medium plasticity fines, some medium plasticity
clay, fine to coarse sand, sub-angular rhyodacite
gravels up fo 100mm size, pale brown, yellow-
brown, orange-brown, red-brown, purple-brown,
grey, pale grey, some sub-rounded volcanic gravels
up to 20mm size, some ferruginous nodules up to
5mm size, dry, dry to moist and moist, some slightly
to strongly cemented, very stiff to hard, medium
dense to dense. Not encountered in borehole 7A

and 9A.
WEATHERED below 0.1m/1.6m RHYODACITE; fine to coarse grained, brown,
BEDROCK orange-brown, yellow-brown, red-brown, purple-

brown, purple, grey, pale grey, white speckled,
mostly dry, some dry to moist, some moist to wet.
Extiremely weathered (EW) and exiremely weak
rock, generally grading to extremely to highly
weathered (EW/HW) and very weak, highly
weathered (HW) and weak, highly to moderately
weathered (HW/MW) and weak to medium strong,
and moderately weathered (MW) and medium
strong rock.

5
seofNonffal Englheers ACT Geotechnical Engineers Pty Ltd
‘AQ'T ° Y



4.3 Subsurface Conditions — Area 3

Area 3 describes the area of the site that is covered in unconftrolled fill that is greater than 0.5m in
depth. The investigation boreholes in Area 3 include boreholes 16A and 17A, and found the
subsurface profile fo comprise:

Geological Typical Depth Interval Description
Profile

UNCONTROLLED Om to 0.8m/>2.0m SAND & CLAYEY SAND; fine to coarse sand, low

FILL plasticity clay, brown, orange-brown, some sub-
angular volcanic gravels up to 40mm size, some
metal fragments, some grass roots, moist, loose and
loose to medium dense.

ALLUVIAL SOIL below 0.8m/>2.0m CLAYEY SAND; fine to coarse sand, low plasticity
clay, brown, moist, loose to medium dense. Not
encountered in borehole 16A.

4.4 Groundwater

Permanent groundwater is expected to occur within fractured rock aquifers, probably below about
5m/10m of existing ground surface levels in the Jerrabomberra and Hume areas. Yields of bores are
expected to be in the range of 0.1 to 5L/s, with possibly higher yields in closely jointed rock along
fault zones. Bores may have to be greater than 50m deep to obtain a reliable supply of extractable
groundwater. Groundwater salinity is expected to be typically less than 2,000mg/L total dissolved
solids, but is dependent on geology and recharge condifions. A value of 2,000mg/L is relatively low,
a safe drinking water limit is about 1,000mg/L, average seawater is about 35,000mg/L and brines
are >50,000mg/L.

Transient perched seepages can occur at shallower depth following rainfall in pervious slopewash
and alluvial soils and upper fractured sections of the bedrock. It is possible that where such
perched seepage flows are interrupted by bands of low permeability clayey soils, the seepage
may emerge at the surface as “springs”. Such springs are common in areas of nearby Hume.

seofnffal Engiheers ACT Geotechnical Engineers Pty Ltd
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4.5 Laboratory Test Results

Modified compaction and soaked CBR laboratory tests were performed on the potential subgrade
soils on samples 2T/1D, 7A/1D, 8A/1D, 15A/1D and 21A/1D, and are summarised in Table 1 below.
The CBR test specimens were compacted to a nominal 95% ModMDD at about optimum moisture
content, and soaked for four days prior to testing. The NATA fest certificates are presented in

Appendix B.
TABLE 1
CBR Test Results Summary

Sample No. 21/1D 7A/1D 8A/1D 15A/1D 21A/1D
Depth Interval 0.4m -0.5m 0.3m-1.0m Om -0.4m 0.5m-1.0m 0.4m—-1.0m
Material ALLUVIAL SOIL | HW & HW/MW | ALLUVIAL SOIL | ALLUVIAL SOIL | ALLUVIAL SOIL
Description Clayey RHYODACITE | Clayey Sand; | Clayey Sand; | Clayey Sand;

Sand/Sandy | BEDROCK fine | fine fo coarse | fine fo coarse | fine fo coarse

Clay; fine fo fo coarse sand, low sand, low sand, low

coarse sand, grained, plasticity clay, | plasticity clay, | plasticity clay,

low plasticity | yellow-brown, pale grey, brown, pale pale grey,

clay, brown, | purple-brown, orange- grey, orange- | yellow-brown.

orange- grey. brown, some brown.
brown, white. sub-angular
volcanic
gravels up to
10mm size,
strongly
cemented.

USCS SC/CL SW SC SC SC
Modified Compaction
Mod. Max. Dry
Density (t/m?) 2.07 2.08 2.13 2.08 2.09
Optimum
Moisture 9.0 8.0 7.5 9.5 7.5
Content (%)
Soaked CBR
Placement
Moisture 9.1 8.0 7.4 9.5 7.5
Content (%)
Placement
Density Ratio 95.0 95.0 95.0 95.0 95.0
(%)
Post-Soak
Density Ratio 93.5 95.0 95.0 94.5 95.0
(%)
Swell After Soak 15 0 0 0 0
(%)
CBR Value (4-
day soak) (%) 11 45 25 18 25

UCA\@H;{C\:IZ\
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Samples 2T/1D, 7A/1D, 8A/1D, 15A/1D and 21A/1D were also taken for particle size distribution and
Atterberg limits testing, the results of which are summarised in Table 2 below. Full details are
provided on the NATA test certfificates in Appendix B.

TABLE 2

Soil Classification Test Results Summary

Sample No. 2T1/1D 7A/1D 8A/1D 15A/1D 21A/1D
Depth Interval 0.4m-0.5m | 0.3m-1.0m Om-0.4m 0.5m-1.0m | 0.4m-1.0m
Material Type Alluvial HW & Alluvial Alluvial Alluvial
Clayey HW/MW Clayey Clayey Clayey
Sand/Sandy | Rhyodacite Sand Sand Sand
Clay Bedrock
USCS SC/CL SW SC SC SC
Particle Size Distribution - % Passing by Dry Mass
75mm - - - - -
53mm - 100 - - -
37.5mm - 98 - - 100
26.5mm - 96 - - 99
19.0mm - 93 100 100 99
13.2mm 100 21 100 99 98
9.5mm 99 88 99 98 98
6.7mm 98 82 98 98 97
4.75mm 95 76 95 96 926
2.36mm 88 58 84 87 90
1.18mm 78 40 65 69 78
600pum 69 28 51 54 65
425um 65 23 45 47 58
300um 61 20 40 43 52
150um 53 15 33 36 41
75um 47 12 28 31 35
Atterberg Limits (%)
Liquid Limit 27 23 19 18 15
Plastic Limit 16 19 14 14 13
Plasticity Index 11 4 5 4 1
Linear Shrinkage 6.5 2.0 2.0 1.5 1.0

Note: USCS - Unified Soil Classification System

The results of the pH testing on samples 2T/1D, 7A/1D, 8A/1D, 15A/1D and 21A/1D are summarised
in Table 3 below. Full details are provided on the NATA test certificates in Appendix B.

TABLE 3

pH Test Results Summary

Sample No. 21/1D 7A/1D 8A/1D 15A/1D 21A/1D
Depth Interval 0.4m-0.5m | 0.3m—-1.0m Om-0.4m 0.5m-1.0m | 0.4m-1.0m
pH 6.7 6.6 6.3 6.5 6.3
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The results of the Emerson testing on samples 2T/1D, 7A/1D, 8A/1D, 15A/1D and 21A/1D are
summarised in Table 4 below. Full details are provided on the NATA test certfificates in Appendix B.

TABLE 4

Emerson Test Results Summary

Sample No. 21/1D 7A/1D 8A/1D 15A/1D 21A/1D
Depth Interval 0.4m-0.5m | 0.3m-1.0m Om-0.4m 0.5m-1.0m | 0.4m-1.0m
Emerson Class Number 2 2 2 2 2

Results of the acid sulphate (SPOCAS) are summarised in Table 5 below. Full details are provided
on the NATA test certificates in Appendix B.

TABLE 5

SPOCAS Test Results Summary

Sample No. & Depth

2T/1D

0.4m —-0.5m

25A/1D
0.4m-0.9m

Material Type

ALLUVIAL SOIL Clayey
Sand/Sandy Clay; fine to
coarse sand, low plasticity clay,
brown, orange-brown, white.

ALLUVIAL SOIL Clayey Sand;
fine to coarse sand, low
plasticity clay, pale grey.

pHKcI

5.3 5.1
(before oxidation)
pHox

4.2 .
(after oxidation) 58
Total Actual Acidity <5 6
(mol H*/tonne)
Total Potential Acidity <5 <5
(mol H*/tonne)
Total Sulphuric Acidity < <5
(mol H*/tonne)
a-Net Acidity

<

(mol H*/tonne) 20 10
Limiting Rate

1. <0.7
(kg CaCOs/tonne) > 0.75

9
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Suite of salinity test results are summarised in Table 6 below. Full details are provided on the NATA
test certificates in Appendix B.

TABLE 6

Suite of Salinity Test Results Summary

Sample No. & Depth 2T/2D 8A/1D
0.4m -0.5m Om-0.4m
Material Type ALLUVIAL SOIL Clayey ALLUVIAL SOIL Clayey Sand;
Sand/Sandy Clay; fine to fine fo coarse sand, low
coarse sand, low plasticity clay, plasticity clay, pale grey,
brown, orange-brown, white. orange-brown.

Total Soluble Salts (mg/kg) 484 7
Moisture Content (dried @

7. 4,
103°C) (%) é >
Exchangable Sodium

26.0 4.2
Percent (%)
Sulfur —Total as S

0.08 0.02
(LECO) (%)
Nitrite + Nitrate as N

4.4 0.7
(Sol.) (mg/kg)
Total Kjeldahl Nitrogen as N 90 40
(mg/kg)
Total Nitrogen as N 90 40
(mg/kg)
Total Phosphorus 31 23
(mg/kg)
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5 DISCUSSION & RECOMMENDATIONS

Area 1 describes the area of the site that is covered by alluvial soils that are at least 2m in depth
and is generally through the centre of the site close to Dogtrap Creek. Area 2 describes the area of
the site that is underlain by shallow bedrock, where the investigation boreholes encountered
bedrock below 0.1m/1.6m depth. This area is generally on the higher slopes at the southern and
northern ends of the site, (away from Dogtrap Creek). Area 3 describes the area of the site that is
covered in uncontrolled fill that is greater than 0.5m in depth. The approximate locations of Areas 1
fo 3 are shown in Figure 3.

5.1 Discussion

The subsurface profile in the study area generally comprises topsoil, over alluvial/residual soails,
underlain by weathered bedrock. The bedrock is at shallow depth on the higher ground at the
southern and northern sides of Dogtrap Creek, with alluvial soils extending to deeper than 2m in the
centfral area of the site close to Dogtrap Creek, and generally the western and northern
boundaries of the study area. These soils would provide a competent foundation for houses, units,
commercial buildings, and road pavements.

There is no geotechnical reason why the site cannot be developed for residential purposes.

There are numerous stockpiles of soil present on the site, the approximate locations of which are
shown in Figure 3, denoted as Area 3. Structures and roads cannot be founded on these stockpiles,
however, assuming contaminants are not present, these soils could be used in required earthworks
in subdivision/road construction.

5.2 Site Classification

It is expected that the site would generally consist of Class “S” (slightly reactive) lots in accordance
with AS2870 “Residential Slabs and Footings — Construction” (Reference 3) Guidelines. There is
uncontrolled fill of more than 0.4m in depth in some areas, the lots in these areas would be a Class
“P" (problem) unless the uncontrolled fill is removed. The actual site classifications of individual lofs
would be provided in a more detailed geotechnical investigation.

Deemed-to-comply footing designs provided by AS2870 are applicable specifically to residential-
style one and two-storey structures, or buildings with similar loads and superstructure stiffness.

53 Structure Footings & Ground Slabs

Suitable footings for on-grade structures such as houses include pads/strips founding in the natural
alluvial and residual soil, newly placed controlled fill (Section 5.6) in Area 1, alternatively bored piers
founding in weathered bedrock can be used. The same footings for on-grade structures can be
used in Area 2, although pads/strips can also be used where there is shallow bedrock. Area 3
comprises uncontrolled fill, which is not a suitable foundation for footings. All footfings should be
taken below the silty topsoil, slopewash, uncontrolled fill or disturbed ground.

Indicative allowable end-bearing pressures and allowable shaft adhesion values for various footing
systems are provided in Table 7.
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TABLE 7

Indicative Allowable End-Bearing Pressures & Shaft Adhesion Values for Footings

Foundation Material Depth From | Allowable End-Bearing Pressure Allowable Shaft
Type Existing Adhesion
Surface
Levels Strips Pads Piers Downward Uplift
Loading
Newly Placed
Controlled Fil - 100kPa 125kPa N.A. N.A. N.A.
Very Stiff or Hard or
Medium Dense fo
Dense Alluvial/Residual Om/>2.0m 125kPa 150kPa N.A. N.A. N.A.
Sail
HW & Less Weathered >0.4m/3.0m
Rhyodacite Bedrock (Area 1)
O.Im/1.6m | sookpa | 750kPa | 1000kPa | 100kPa 50kPa
(Area 2)
>2.0m
(Area 3)

All footing excavations should be inspected and approved by an experienced geotechnical
engineer to confirm the foundation material and design values, and to ensure the excavations are
clean and stable.

Groundslabs can be constructed on the natural soils or newly placed controlled, following the
removal of any silty topsoil, uncontrolled fill and disturbed ground. Following excavation to required
level, slab areas on soil should be proof-rolled by a pad-foot roller to check for any weak, wet or
deforming soils that may require replacement. Suitable replacement fill should be compacted in
not thicker than 150mm layers to not less than 98%StdMDD.

If required for design of ground slabs, a modulus of subgrade reaction of between 30kPa/mm to
60kPa/mm can be assumed for a natural soil foundation and 100kPa/mm for a weathered bedrock
foundation.

54 Excavation Conditions & Use of Excavated Material

Excavations to 3m depth in Area 1 would be through topsoail, slopewash, alluvial and residual soil,
which can generally be dug by backhoe and medium-sized excavator. Although some of the
more cemented sandy alluvial soils below 0.4m/2.6m depth in the vicinities of boreholes 8A and
15A respectively may require ripping or rock hammering. MW and less weathered bedrock is
expected below 1.0m/3.0m depth in Area 2, near boreholes 4A, 5A, 6A, 7A, 2A, 10A, 11A, 18A, 19A,
20A, 22A, 23A and 25A, which would require ripping or rock hammering using a large excavator or
bulldozer. The unconftrolled fill and alluvial soils in Area 3 can easily be dug by backhoe and
medium-sized excavator. A small piering rig such as an auger attachment on a backhoe or
excavator, would be required to drill and socket into weak bedrock.

Permanent groundwater is not expected within the 3m depth. However, temporary perched

seepages can be present at shallower depth following rain, but should be readily controllable
during construction.

seofNonffal Englheers ACT Geotechnical Engineers Pty Ltd
‘AQ'T ° Y



The low and low to medium plasticity clayey and sandy alluvial/residual soils are suitable for use in
controlled fill construction. Any excavated weathered bedrock can also be used for controlled fill,
as it is expected to break down during excavation and compaction to a gravelly clayey sand or
clayey sandy gravel. All particles should be broken down to less than 75mm size. The stockpile fill
material generally comprises a low and low to medium plasticity clayey/sandy/gravelly and can
be used as conftrolled fill provided there are no contaminants present and all particles greater than
75mm are either broken down or removed.

The silty topsoil is not generally suitable for confrolled fill, but could be used in non-structural
applications such as landscaping. These soils will also make frafficking the site difficult after rainfall.

If imported fill is required, a suitable select fill material would include a low or medium plasticity soil
such as clayey sand or gravelly clayey sand, containing between 25% and 50% fines less than
0.075mm size (silt and clay), and no particles greater than 75mm size. It is recommended that any
imported fill is Virgin Excavated Natural Material (VENM).

5.5 Stable Batter Slopes

Temporary site excavations to 1.5m depth can be formed near-vertical in the natural
alluvial/residual/slopewash soils or weathered bedrock, although the loose topsoil, should be cut at
1(H):1(V). If required, deeper temporary cuts can be benched or formed at 1(H):1(V). Temporary
sitfe excavations to 1.5m depth in the uncontrolled fill in Area 3 should be cut at 1(H):1(V). Exposed
temporary batters in soil should be protected from the weather by black plastic pinned to the face
with line-wire mesh or similar, and should be inspected during construction by a geotechnical
engineer.

Permanent cut and fill soil batters should be formed at no steeper than 2(H):1(V). All soil cut and fill
surfaces should be protected against erosion by topsoiling and grassing, or other suitable means. It
is advisable that permanent batters are inspected during excavation by an experienced
geotechnical engineer to confirm stability.

5.6 Controlled Fill Construction

The following procedure is recommended for construction of conftrolled fill foundation platforms for
buildings and pavements:

1) Areas be fully stripped of all topsoil, uncontrolled fill, and any underlying moisture-softened
alluvial/residual/slopewash soils (a stripping depth of 0m/0.5m is expected, although would be
deeper where stockpiles and the fill around boreholes 16 A and 17A is present).

2) Stripped foundations be proof-rolled by a vibratory pad-foot roller of not less than 9 tonne
static mass to check for any weak or wet areas that require replacement.

3) Replacement fill and platform fill of suitable materials (Section 5.3) be compacted to required
level in not thicker than 150mm layers to not less than 98%StdMDD at about optimum moisture
content.

4)  Fill placement and control testing be overviewed and certified by a geotechnical engineer at
Level 1 or 2 as defined in AS3798 - 1996 “Guidelines on Earthworks for Commercial & Residenftial
Developments” (Reference 3).
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5.7 Pavement Subgrades & Design

Pavement subgrades should be prepared as outlined in Section 5.3. On-grade road subgrades are
expected to comprise in-situ sandy/clayey alluvial/residual soils, weathered bedrock or newly
placed controlled fill of similar material. As a preliminary guide, pavements with clayey soil
subgrades be designed using a subgrade CBR value of 3%, pavements with sandy soil subgrades
be designed using a CBR value of 6%, and pavements with weathered rock subgrades using a CBR
value of 10%. Exposed subgrades should be inspected by a geotechnical engineer to check the
recommended design CBR value.

Pavements should be constructed following the removal of any fopsoil, uncontrolled fill and
disturbed ground. Following excavation to required level, slab areas on soil should be proof-rolled
by a pad-foot roller to check for any weak, wet or deforming soils that may require replacement.

5.8 Low Retaining Walls

Retaining walls can be constructed in open excavation, with the gap between the excavation
face and the wall backfilled later, and can be designed using a triangular earth/rock pressure
distribution given by:

On = (Ky'h) + Kg

where,

On is the horizontal earth pressure acting on the back of the wall, in kPa

K is the dimensionless coefficient of earth pressure; this can be assumed to be 0.4 when the top
of the wall is unrestrained horizontally, and 0.6 when the top of the wall is restrained (i.e. by
building slabs etc.)

y' is the effective unit weight of the backfill, and can be assumed fo be 20kN/m3 for a lightly
compacted soil backfill

h is the height of the backfill, in metres

g is any uniform distributed vertical surcharge acting on the top of the backfill, in kPa

Apart from structural restraints such as floor slabs, resistance to overturning and sliding of retaining
walls is provided by frictional and adhesive resistance on the base, and by passive resistance at the
toe of the wall. For a natural soil or controlled fill foundation, an ultimate base friction factor (tand)
of 0.4, base adhesion (c) of 30kPa, and allowable passive earth pressure coefficient Kp=2.5 can be
used for calculation of sliding resistance. For a weak bedrock foundation, an ultimate base friction
factor (tand) of 0.55, base adhesion (c) of 10kPa, and allowable passive earth pressure coefficient
Kp=3 can be used for calculation of sliding resistance.

Free-draining granular backfill or synthetic fabric drains should be installed behind all walls. These
should connect to weep holes and/or a collector drain, and ultimately to the stormwater system.
Granular backfill should be wrapped in a suitable filter fabric to minimise infiliration of silt/clay fines.

5.9 Earthquake Site Factor

The Geoscience website (Reference 4) lists the earthquake acceleration coefficients for major
centres to be considered in structural design. The South Jerrabomberra area has an acceleration
coefficient of 0.06.

Section 4 of AS1170.4 “Minimum Design Loads on Structures - Part 4. Earthquake Loads”

(Reference 5) summarises the Site Subsoil Class which depends on the subsurface conditions af the
site in question. A Site Subsoil Class Ce is applicable for this development.
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5.10 Site Drainage

Suitable surface drainage should be provided to ensure rainfall run-off or other surface water
cannot pond against structures or pavements. Perched groundwater seepages could occur
following rainfall, so site infrastructure drainage, including provision for floodways, stormwater
detention ponds, and installation of road subsoil drains will be required as appropriate.

5.11 Expected Slope Stability

As the surface slopes over the majority of the study area are at less than 10°, and as there are no
scarps, humps, or boulder frains to indicate past instability, the hills are considered geotechnically
stable at present. No special provisions are envisaged to be necessary for residential development
on these slopes, beyond normal compliance with AS2870 "Residential Slabs & Footings”, and the
implementation of suitable engineering practice for sloping sites, such as minimisation of cut and/or
fill, use of structural retaining walls, installation of appropriate drainage, and surface stabilisation of
disturbed or filled ground. Nearby Canberra suburbs with similar geology and topography, such as
Gordon, Conder and Fadden have been successfully developed on steeper hillsides with slopes up
to about 15°.

The steeper wooded hillfops at the southern end of the site, having slopes >20° could require more
costly excavation and retention works, and a more detailed examination of slope stability is
recommended for these areas, if development is to occur in these areas. These steeper areas are
delineated on Figure 2.

It is suggested that the existing drainage gullies be retained in their present state, and incorporated
into the development as drainage reserves. The majority of the gullies besides Dogtrap Creek and
its tributaries are steep v-shaped with shallow depth to bedrock, and few signs of ongoing erosion.
Erosion has occurred in Dogtrap creek and its tributaries, and has exposed vertical batters in the
alluvial soils of up to ~2m in height. The alluvial soils are expected to extend below the base of the
creek. Where possible, the existing vegetation cover should be maintained in these gullies. If
vegetation has to be removed for construction purposes, these areas should be revegetated as
soon as possible to prevent erosion.

5.12 Geotechnical Constraints

The study area appears to be generally suitable for residential development from a geotechnical
engineering perspective. The constraints include potential erosion, slope instability, local springs,
and strong rock at shallow depth.

There are potential erosion issues over the whole site once the topsoil is exposed, although these
risks are minor and can be mitigated through good practice during and after construction.

There are some areas of the site with surface slopes greater than 10°, and some greater than about
25°, including the wooded hillfops at the western side of the site. Although there are few apparent
signs of slope instability in these areas, it is recommended that residential development does not
take place in the very steep sections.

The depth to bedrock in the southern and northern sections of the study area is expected to be
generally less than Tm/2m below natural surface levels. The presence of rock outcrops in these
areas suggests that strong rock can be close to the surface. Therefore excavations for roads, house
foundation platforms, and underground services may be difficult on the higher ground.

Following installation of appropriate drainage systems, and creation of open space along
creek/gully corridors, the site is expected to be geotechnically suitable for development of housing
and associated infrastructure.
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6 FURTHER INVESTIGATION
The information in this report is of a preliminary nature, based on limited available site information,
on our knowledge of the various geological formations, and a limited subsurface investigation. To

fully assess the site conditions or specific locations, more detailed subsurface geotechnical
investigations will need to be conducted.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photos 1to 4 (above) - 18/7/14 — View of road fill and fill stockpiles on north-western side of the
site.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photos 5to 6 (above) - 18/7/14 — View of road fill and fill stockpiles on north-western side of the
site.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photos 7 to 9 (above) — 18/7/14 — View of cut-to-fill berms near the residence in the south-
western corner of the site.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photos 10 to 12 (above) — 18/7/14 — View of fill stockpiles near the residence in the south-western
corner of the site.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photo 13 (above) — 18/7/14 — View of fill stockpiles near the residence in the south-western
corner of the site.

S—

Photo 14 (above) - 18/7/14 — View of possible fill stockpiles east of borehole 6A.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photos 15 to 17 (above) — 18/7/14 — View of fill stockpiles and waste near the residence at the
mid-western side of the site.
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PRELIMINARY GEOTECHNICAL INVESTIGATION

SITE PHOTOGRAPHS

Photo 18 (above) — 18/7/14 — View of cut-to-fill platform north-east of the residence at the mid-
western side of the site.
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BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation No.

Excavation Log 1A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Surface Level : Not Known

>
R O o 3 Material Description, Structure 2 o> '
= Q| C £ = : s == Field .
a | &|<& a2 |62 O ) » ) » BeE® Test Geological
S o % [0 ®© ) Soil Type: Plasticity or Particle Characteristics, % © « g es Profile
© ; (&) o ’(5 Colour, Secondary and Minor Components, c & o) Results
€N 2 Moisture, Structure Q
Metres o
sC CLAYEY SAND:; fine to coarse sand, low plasticity clay, pale grey, red-brown, some LOOSE FILL?
7 grass roots, dry to moist.
0.2
SP SAND; fine to coarse sand, dark brown, some tree roots, moist. LOOSE/
1 MEDIUM
04 DENSE
05 sC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, red-brown, some LOOSE/
: grass roots, dry to moist. MEDIUM
cusC i - : DENSE ALLUVIUM
4 SANDY CLAY/CLAYEY SAND; low to medium plasticity clay, fine to coarse sand, VERY
grey, yellow-brown, dry to moist, slightly cemented. STIFF/
HARD or
N MEDIUM
0.9 DENSE/
A1 SC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, yellow-brown, dry DENSE
1.0+~ 7 to moist, slightly cemented. DENSE
o |
o 12
2 HW RHYODACITE; fine to coarse grained, purple, white speckled, some WEAK HW BEDROCK
% b Vv orange-brown and yellow-brown, dry. ROCK
8 Y
USJ v
R AY
) V
c 4
[e] \V4 v
z 1Y
N V
\4
VY
2017
’ EW/HW RHYODACITE; fine to coarse grained, brown, yellow-brown, dry. VERY EW/HW
4 Vv WEAK BEDROCK
V ROCK
v \V4
23
EW/HW & HW RHYODACITE; fine to coarse grained, brown, yellow-brown, dry. VERY EW/HW & HW
4 \Y4 WEAK & BEDROCK
Vv Vi WEAK
V v ROCK
Tv
A
28 vV
EXCAVATION TERMINATED AT 2.8m
3.0
4.0
5.0
Logged By : HR Date : 20/6/14 Checked By : Date :
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Excavation No.

Excavation Log 2T

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
8 |olo c | ) Material Description, Structure § 2> Field .
= | 8| € g2 |S2 O Z-E0 T Geological
IS o @ s o» Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
0 Metres 2 Moisture, Structure 8
NN SILTY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
4 ist.
02 R mois
-/~ /| SCICL| CLAYEY SAND/SANDY CLAY: fine to coarse sand, low to medium plasticity clay, MEDIUM ALLUVIUM
T 4 brown, orange-brown, white, dry to moist. gEng/
or
T 7 VERY
2T/1D STIFF/ DISTURBED
2T/2D 7 p HARD SAMPLE
0.6 L DISTURBED
S SC CLAYEY SAND; fine to coarse sand, low plasticity clay, white, orange-brown, dry, DENSE SAMPLE
TS some vesicules, slightly to moderately cemented.
1.0+ —
ko]
> 4
=
2 i
c
>
3 4
o
c 4
L
o _
c
o i
z
2.0 —
27
EXCAVATION TERMINATED AT 2.7m
3.0 —
4.0 — —
5.0
Logged By : HR Date : 20/6/14 Checked By : Date
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Excavation No.

Excavation Log 3A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
2 | |lo o |8 3 Material Description, Structure e o> Field
s €5 § |59 o 2._£%3 T Geological
£ o @ [} S| o Soil Type: Plasticity or Particle Characteristics, o= S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
n > Moisture, Structure Q
Metres o
0.05 Rz SM SILTY SAND; fine to coarse sand, low plasticity silt, orange-brown, some grass roots, LOOSE TOPSOIL
0.1 +< -n CL moist. SOFT/ ALLUVIUM
= “4 SC SANDY CLAY; low to medium plasticity clay, fine to coarse sand, orange-brown, FIRM
moist. MEDIUM
T N . DENSE
CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, purple-brown, wet.
1.0
8 SC CLAYEY SAND; fine to coarse sand, low plasticity clay, orange-brown, wet. 'I\DAEII\:I)ISUEM
- |
o 13
% CL/SC | SANDY CLAY/CLAYEY SAND; low to medium plasticity clay, fine to coarse sand, VERY
5 1 orange-brown, grey, wet. STIFF/
o HARD or
8 b MEDIUM
0 i DENSE/
o DENSE
c 4
o
pz4 |
1.9
CL SANDY CLAY; low to medium plasticity clay, fine to coarse sand, grey, some VERY
2.0 sub-rounded rhyodacite gravels up to 80mm size, moist to wet. aﬂgg
3.0
EXCAVATION TERMINATED AT 3m
4.0 —
5.0
Logged By : HR Date : 20/6/14 Checked By : Date
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Excavation No.

Excavation Log 4A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
< N . o % Material Description, Structure e o> )
o Q| C £ = : s == Field .
a |LI|E& 2 |62 © BeE® Test Geological
£ o @ [0) a9 & Soil Type: Plasticity or Particle Characteristics, % © « S es Profile
© ; (&) o ’(5 Colour, Secondary and Minor Components, c & o) Results
2 2 Moisture, Structure Q
Metres o
N2 SANDY CLAY; low to medium plasticity clay, fine to coarse sand, brown, some SOFT TOPSOIL
1w orange-brown, some grass roots, moist.
02 H X~
/"] SC | CLAYEY GRAVELLY SAND; fine to coarse sand, sub-angular rhyodacite gravels up DENSE RESIDUAL?
T A to 20mm size, yellow-brown, dry. ALLUVIUM?
- 178
o 05
% v EW RHYODACITE excavates as CLAYEY GRAVELLY SAND; fine to coarse sand, EXTREMEL EW BEDROCK
5 AV sub-angular rhyodacite gravels up to 20mm size, yellow-brown, dry. WEAK
8 07 ROCK
c EW/HW RHYODACITE; fine to coarse grained, yellow-brown, dry. VERY EW/HW
NN) E Vv WEAK BEDROCK
® V ROCK
c A
[¢] V
z 1.0
HW & HW/MW RHYODACITE; fine to coarse grained, orange-brown, purple-brown, WEAK & HW & HW/MW
4 V dry. WEAK TO BEDROCK
Vv MEDIUM
1Y STRONG
v ROCK
\4
1.4
EXCAVATION TERMINATED AT 1.4m
- DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
2.0
3.0
4.0 —
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log oA

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
< N . o % Material Description, Structure e o> )
o o | S £ = : s == Field .
s | 2|< a2 |62 O BeE® Test Geological
£ o @ a9 & Soil Type: Plasticity or Particle Characteristics, % © « S es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SIL_TY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
77 sC |\moist DENSE RESIDUAL
RV CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, moist.
8 04
5 05 EW RHYODACITE; fine to coarse grained, yellow-brown, purple-brown, dry to moist. \EVXJEKEMEL EW BEDROCK
5 HW & HW/MW RHYODACITE; fine to coarse grained, yellow-brown, purple-brown, ROCK HW & HW/MW
3 o vv dry. WEAKE BEDROCK
o
= i V WEAK TO
L V MEDIUM
o V.,V STRONG
8 ] v Vi ROCK
z \V
10—V |
N Vv
4 \/ v
13 |V
EXCAVATION TERMINATED AT 1.3m
7 DUE TO NEAR AUGER REFUSAL IN MW BEDROCK
2.0 —
3.0 —
4.0
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation Log

Excavation No.

6A

Sheet
1 of 1

CLIENT:  Southeast Engineering & Environmental

Job No.
C7070

Urban Capability
PROJECT Planning Proposal Area Within South Jerrabomberra

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
2 | |lo o |8 % Material Description, Structure e o> Field
2 18|2 € |So| 2 23 e Geological
sl & |a®| o . - . - % 5® Test 9
£ W % [9) © %) Soil Type: Plasticity or Particle Characteristics, 5 ot g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
01 NEZRNI IS SILTY SAND; fine to coarse sand, low plasticity silt, brown, some grass roots, moist. LOOSE TOPSOIL
) | sC SILTY CLAYEY SAND; fine to coarse sand, low plasticity fines, pale brown, moist. 'I\DAEII\:I)ISUEM SLOPEWASH
04
sC CLAYEY SAND; fine to coarse sand, low plasticity clay, orange-brown, pale brown, DENSE RESIDUAL?
— yellow-brown, dry to moist.
1.0
- J
(0]
o
& 4
c 14
3 EW RHYODACITE; fine to coarse grained, yellow-brown, dry. EXTREMEL EW BEDROCK
3] — VV WEAK
5 16 ROCK
) v HW RHYODACITE; fine to coarse grained, yellow-brown, orange-brown, WEAK HW BEDROCK
5 AV purple-brown, dry. ROCK
z 1Y
vv
J Vv
2.0
V
V.V
V
V.V
23 |V
EW/HW RHYODACITE; fine to coarse grained, yellow-brown, orange-brown, dry. VERY EW/HW
4 \V4 WEAK BEDROCK
vy ROCK
vv
Tv
v VvV
V
V.V
vv
367
EXCAVATION TERMINATED AT 3m
h DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
4.0
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd




BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation Log

Excavation No.

TA

Excavation Dimensions :

300mm Diameter

Sheet
1 0of 1
. . . Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2
PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known
Equipment Type : JCB 3CX Backhoe

>
R O o % Material Description, Structure e o> Field
9 | £ c 4 [0 == e .
s | 2|< S |52 O BeE® T Geological
IS o @ @9 » Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
© ; O o ’(5 . Colour, Secondary and Minor Components, c & o) Results
0 Metres 2 Moisture, Structure 8
NEARNIISY] SILTY SAND; fine to coarse sand, low plasticity silt, brown, some sub-angular LOOSE TOPSOIL
1 rhyodacite gravels up to 50mm size, some grass roots, moist.
02 /Ny
V. HW RHYODACITE; fine to coarse grained, yellow-brown, purple-brown, dry. \"R\’gég HW BEDROCK
7A/1D vy DISTURBED
- TV SAMPLE
I N vv N
2 Y
S \4
3 VoV
8 \Y
u 09 | v
© .
c HW & HW/MW RHYDACITE; fine to coarse grained, purple-brown, grey, dry. WEAK & HW & HW/MW
o 100,V WEAK TO BEDROCK —
z V MEDIUM
1Y STRONG
1 \Y ROCK
N V
N V
15 |V
EXCAVATION TERMINATED AT 1.5m
7 DUE TO NEAR AUGER REFUSAL IN MW BEDROCK
2.0 -
3.0 -
4.0 — -
5.0
Logged By : HR Date 20/6/14 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 8A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
2 | |lo o |8 % Material Description, Structure 2 Q> Field
s |25 B |S2| o 2._£%3 Geological
€ o @ ) @9 » Soil Type: Plasticity or Particle Characteristics, ‘% © © S Test Profile
© ; O o ’(5 . Colour, Secondary and Minor Components, c & o) Results
» Metres 2 Moisture, Structure 8
sA1D | @ /| SC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, DENSE DISTURBED ALLUVIUM
© T some sub-angular volcanic gravels up to 10mm size, dry, strongly cemented. SAMPLE
5 i
[e]
8 jl
5 04
[0} EXCAVATION TERMINATED AT 0.4m
g — DUE TO AUGER REFUSAL IN DENSE ALLUVIAL CEMENTED GRAVEL
zZ i
1.0 —
2.0 ]
3.0 ]
4.0
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 9A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
- R o 3 Material Description, Structure 2 o> '
o o | S £ = s == Field .
s |[2|c a2 &P © ) . ) » G eRE® Test Geological
£ o @ [} S| o Soil Type: Plasticity or Particle Characteristics, 5°25 es Profile
© ; (&) o ’(5 Colour, Secondary and Minor Components, c & o) Results
» 2 Moisture, Structure o
Metres ' o
0.1 SEZRNE IS SILTY SAND; fine to coarse sand, low plasticity silt, dark yellow-brown, some grass LOOSE TOPSOIL
: roots, moist. WEAK TO HW/MW
4 V HW/MW RHYODACITE; fine to coarse grained, purple-brown, yellow-brown, MEDIUM BEDROCK
L) vV orange-brown, dry. STRONG
oy 1Y ROCK
g ARV
= \4
3 - NV
2 \Y
L ) vv
2 Y
S Y
z | vv
\Y
10—, "/ -
1.1 |V
EXCAVATION TERMINATED AT 1.1m
7 DUE TO AUGER REFUSAL IN MW BEDROCK
2.0 —
3.0 —
4.0 — —
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 10A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
R O o % Material Description, Structure e o> )
= o | S £ = : s == Field .
s | 2|< a2 |62 O ) . ) » BeE® Test Geological
£ o @ a9 & Soil Type: Plasticity or Particle Characteristics, % © « S es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
0 Metres 2 Moisture, Structure 8
NN SILTY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
4 ist.
op v wu moisf
) sC CLAYEY SAND:; fine to coarse sand, low plasticity clay, pale brown, red-brown, moist. | DENSE RESIDUAL?
- |
(0]
o
& |
c |
3
o 1.0 —
c
NN) 4
(0]
c B
(o]
pz4 4
1.6
V. EW RHYODACITE excavates as CLAYEY SAND; fine to coarse sand, low plasticity EXTREMEL EW BEDROCK
AV clay, purple-brown, moist to wet. WEAK
18 ROCK
v HW RHYODACITE; fine to coarse grained, yellow-brown, dry. "’R\’gég HW BEDROCK
1wV
2.6
EXCAVATION TERMINATED AT 2m
b DUE TO AUGER REFUSAL IN MW BEDROCK
3.0 —
4.0 —
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation Log

Excavation No.

11A

Sheet

10f1

CLIENT:  Southeast Engineering & Environmental

Job No.

C7070

PROJECT

Urban Capability
Planning Proposal Area Within South Jerrabomberra

Equipment Type : JCB 3CX Backhoe

Excavation Dimensions : 300mm Diameter

Location : See Figure 2

Surface Level : Not Known

>
R O o % Material Description, Structure 2 o Field
= Q| C £ = : o == ie .
a |3|E S s O BeE® T Geological
IS o @ [7) s o» Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SILTY SAND; fine to coarse sand, low plasticity silt, brown, some grass roots, moist. LOOSE TOPSOIL
sC SILTY CLAYEY SAND; fine to coarse sand, low plasticity fines, pale grey-brown, MEDIUM SLOPEWASH
= moist. DENSE
° s
o 0.4 7
% ~/] sC CLAYEY SAND:; fine to coarse sand, low plasticity clay, yellow-brown, dry. DENSE RESIDUAL
=] 1 )
3 )
o X
2 .
w VA
0] /
c R
o Ve
zZ 0.9 AR
HW & HW/MW RHYODACITE; fine to coarse grained, yellow-brown, orange-brown, WEAK & HW & HW/MW
1.0 vv dry. WEAK TO BEDROCK
V. MEDIUM
TV STRONG
1.2 ROCK
EXCAVATION TERMINATED AT 1.2m
b DUE TO AUGER REFUSAL IN MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : HR Date : 20/6/14 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd




BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation No.

Excavation Log 12A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Surface Level : Not Known

>
R O o % Material Description, Structure 2 o Field
= Q| C £ = : L == e ;
a |LI|E& 2 |62 © ) » ) » G eRE® Test Geological
£ W % [ © 3 n Soil Type: Plasticity or Particle Characteristics, B ox g es Profile
© ; (&) o ‘A . Colour, Secondary and Minor Components, c 2 o) Results
0 Metres o 2 Moisture, Structure 8 @
s sC GRAVELLY CLAYEY SAND; fine to coarse sand, low plasticity clay, sub-angular DENSE ALLUVIUM
T rhyodacite gravels up to 30mm size, pale grey, orange-brown, yellow-brown, some
] A black, dry, strongly cemented.
0.6
S SC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, DENSE
TS yellow-brown, some black, some sub-angular rhyodacite gravels up to 10mm size,
dry, strongly cemented.
o |
o i
9
c
S 1.0+
Q
o 4
c
L |
(0]
c 4
[e]
P4 4
15
S SC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, LOOSE/
1S yellow-brown, some black, some sub-angular rhyodacite gravels up to 10mm size, MEDIUM
17 /A dry, strongly cemented. DENSE
/] sC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, DENSE
1 . yellow-brown, some black, some sub-angular rhyodacite gravels up to 10mm size,
! : dry, strongly cemented.
20—
22
EXCAVATION TERMINATED AT 2.2m
3.0
4.0 —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date :

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 13A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
R O o % Material Description, Structure 2 o Field
= Q| C £ = : L == e ;
a | 2|& 2 |62 © ) » ) o G eRE® Test Geological
e o @ [0} S| o Soil Type: Plasticity or Particle Characteristics, 5°25 es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SILTY SAND; fine to coarse sand, low plasticity silt, brown, some grass roots, moist. LOOSE TOPSOIL
) sC CLAYEY SAND:; fine to coarse sand, low plasticity clay, purple-brown, pale grey, DENSE ALLUVIUM?
T some orange-brown, some sub-rounded volcanic gravels up to 20mm size, moist.
e}
D |
@
b= 1.0 —
=1
3 |
e 12
(Y] | sC CLAYEY SAND:; fine to coarse sand, low plasticity clay, yellow-brown, purple-brown, DENSE RESIDUAL
] T A dry to moist.
c
o 4
pz4
15
V. EW RHYODACITE; fine to coarse grained, yellow-brown, purple-brown, dry. \IEVX;EKEMEL EW BEDROCK
Vv ROCK
vv
i Vv
281
) EW & EW/HW RHYODACITE; fine to coarse grained, yellow-brown, purple-brown, EXTREMEL EW & EW/HW
YoV dry. WEAK & BEDROCK
Vv VERY
1Y WEAK
23 ROCK
EXCAVATION TERMINATED AT 2.3m
3.0 —
4.0 — —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 14A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
R O o % Material Description, Structure e o> Field
s 8| § |So| ¢ 2 235 1€ Geological
o | = a s O ) - ) - ®s® 2 Test gi
£ @ % [9) © 3 » Soil Type: Plasticity or Particle Characteristics, 5 C = g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
NN SILTY SAND; fine to coarse sand, low platicity silt, brown, moist. LOOSE TOPSOIL
02 [
/1 sC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, DENSE ALLUVIUM?
I / moist.
1.0 —
- |
o 13
% v EW RHYODACITE excavates as CLAYEY SAND; fine to coarse sand, low plasticity EXTREMEL EW BEDROCK
5 T\ clay, purple-brown, yellow-brown, dry to moist. WEAK
[e} ROCK
o — VV
g 16
[} HW RHYODACITE; fine to coarse grained, purple-brown, yellow-brown, dry. WEAK HW BEDROCK
c V.V ROCK
2 v
| Vv
| Vv
2.0 —
\4
YA
\4
VA
4 vv
24 |V
HW & HW/MW RHYODACITE; fine to coarse grained, purple-brown, yellow-brown, WEAK & HW & HW/MW
- \Y4 dry. WEAK TO BEDROCK
V MEDIUM
1Y STRONG
LAY ROCK
vv
\4
YA
36
EXCAVATION TERMINATED AT 3m
4.0 —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation Log

Excavation No.

15A

Sheet
1 of 1

CLIENT:  Southeast Engineering & Environmental

Job No.
C7070

Urban Capability
PROJECT Planning Proposal Area Within South Jerrabomberra

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
2 | |lo o |8 % Material Description, Structure 2 o> Field
a2 |8l B |S92| o 2. 2% Geological
o | = a s O ) - ) - ®5® Test g
1S o % © %) Soil Type: Plasticity or Particle Characteristics, ‘B ox g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
sC CLAYEY SAND; fine to coarse sand, low plasticity clay, orange-brown, pale grey, LOOSE/ ALLUVIUM
] brown, dry to moist, moist. MEDIUM
DENSE
15A/1D DISTURBED
) SAMPLE
- 1.0
1 ]
2
c 4
>
Q
o 4
c
L 4
(0]
C —
[e]
P4 ]
2.0
24
sC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, some DENSE
- orange-brown, dry, slightly cemented.
26 |
EXCAVATION TERMINATED AT 2.6m
b DUE TO NEAR AUGER REFUSAL IN DENSE ALLUVIAL CEMENTED SAND
3.0
4.0 —
5.0
Logged By : HR Date : 4/7/14 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd




Excavation No.

Excavation Log 16A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
- R © 3 Material Description, Structure 2 o> '
o o | S £ = : s == Field .
s |[2|E& 2 |62 © BeE® Test Geological
£ o @ [} S| o Soil Type: Plasticity or Particle Characteristics, o= S es Profile
© ; (&) o ’(5 Colour, Secondary and Minor Components, c & o) Results
n > Moisture, Structure Q
Metres o
0.1 SP SAND; fine to coarse sand, orange-brown, brown, some sub-angular volcanic gravels LOOSE FILL
. SC up to 40mm size, some grass roots, some metal fragments, moist. LOOSE
4 CLAYEY SAND; fine to coarse sand, low plasticity clay, brown, some metal
fragments, moist.
- |
]
o
o ]
c i
3
o 1.0 ]
c
L i
(0]
c |
o
z i
2.6
EXCAVATION TERMINATED AT 2m
3.0
4.0 —
5.0
Logged By : HR Date : 4/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation Log

Excavation No.

17A

Sheet
1 of 1

CLIENT:  Southeast Engineering & Environmental

Job No.
C7070

Urban Capability

PROJECT Planning Proposal Area Within South Jerrabomberra

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
2 | |lo o |8 % Material Description, Structure 2 Q> Field
s €5 § |59 o 2._£%3 T Geological
€ o @ ) s o» Soil Type: Plasticity or Particle Characteristics, ‘% © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
n 2 Moisture, Structure Q
Metres o
SP SAND; fine to coarse sand, orange-brown, brown, some grass roots, moist. kA%CI:))ISl.IJEI\/A FILL?
DENSE
0.8
sC CLAYEY SAND; fine to coarse sand, low plasticity clay, brown, moist. kA%CI:))ISl.IJEI\/A ALLUVIUM?
DENSE
1.0 —
- |
]
o
& |
c |
=]
[e]
8 _
c
NN) 4
(0]
c i
o
pz4 4
20 7
3.0
EXCAVATION TERMINATED AT 3m
4.0
5.0
Logged By : HR Date : 4/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd




Excavation No.

Excavation Log 18A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
R O o % Material Description, Structure e o> )
= Q| C £ = s == Field .
a |3|E S S22 O BeE® Geological
£ o @ @9 » Soil Type: Plasticity or Particle Characteristics, % © « S Test Profile
© ; (&) o ’(5 Colour, Secondary and Minor Components, c & o) Results
0 Metres 2 Moisture, Structure 8
W sM SILTY SAND; fine to coarse sand, low plasticity silt, brown, some grass roots, moist. LOOSE TOPSOIL
02 1 oa,
CL GRAVELLY SANDY CLAY; low to medium plasticity clay, fine to coarse sand, VERY ALLUVIUM
o 1 sub-angular rhyodacite gravels up to 100mm size, orange-brown, moist. STIFF/
o 04 HARD
2 HW/MW RHYODACITE; fine to coarse grained, yellow-brown, purple-brown, dry. WEAK TO HW/MW
g — V MEDIUM BEDROCK
Q v v/ STRONG
ug-’ Vi ROCK
LAY
o) V
c 4
o \/ vV
z LAY
1.0 Vv
. | Vv
12 |V
EXCAVATION TERMINATED AT 1.2m
7 DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
2.0 -
3.0 -
4.0 — -
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

Excavation Log

Excavation No.

19A

Sheet
1 of 1

CLIENT:  Southeast Engineering & Environmental

Job No.
C7070

Urban Capability
PROJECT Planning Proposal Area Within South Jerrabomberra

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
2 | |lo o |8 % Material Description, Structure 2 o> Field
5 (85| B |59 o 2._£%3 T Geological
IS o @ s o» Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SILTY SAND; ﬁne to coarse sand, low plasticity silt, brown, orange-brown, some LOOSE TOPSOIL
SC | \.grass roots, moist MEDIUM ALLUVIUM
= CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, DENSE/
some ferruginous nodules up to 5mm size, moist. DENSE
- |
(]
et
o i
c |
>
[e]
o 4
c
L 4
2
5 1.0
z i
1.2
CL SANDY CLAY; medium plasticity clay, fine to coarse sand, pale grey, dry to moist. \S/'I?I'I?:\f—f/
14 HARD
15 SC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, dry, slightly to DENSE
moderately cemented. WEAK TO HW/MW
1.6 HW/MW RHYODACITE; fine to coarse grained, purple-brown, white speckled, dry. MEDIUM BEDROCK
i EXCAVATION TERMINATED AT 1.6m gg%?(NG
DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
2.0
3.0
4.0 —
5.0
Logged By : HR Date : 4/7/14 Checked By : Date

ACT
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Excavation No.

Excavation Log 20A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
< N . o % Material Description, Structure e o> )
o Q| C £ = : s == Field .
s | 2|< a2 |62 O BeE® Test Geological
IS o @ s o» Soil Type: Plasticity or Particle Characteristics, ‘% © © S es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
s SC CLAYEY SAND; fine to coarse sand, low plasticity clay, yellow-brown, orange-brown, DENSE ALLUVIUM?
T pale grey, some sub-angular volcanic gravels up to 10mm size, dry to moist, some
] A slightly cemented.
- 4
]
=
8 4
c 4
3
o 1.0 —
c
L 4
(0]
c m
o
z 4
14
HW RHYODACITE; fine to coarse grained, purple-brown, yellow-brown, dry. WEAK HW BEDROCK
v NV ROCK
vv
1.7 v
HW/MW RHYODACITE; fine to coarse grained, purple-brown, yellow-brown, dry. WEAK TO HW/MW
4 vv MEDIUM BEDROCK
STRONG
1Y ROCK
2.6
EXCAVATION TERMINATED AT 2m
b DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
3.0
4.0 —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 21A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
< N . o % Material Description, Structure e o> )
o o | S £ = : s == Field .
s | 2|< a2 |62 O BeE® Test Geological
£ o @ [0) a9 & Soil Type: Plasticity or Particle Characteristics, % © « S es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SIL_TY SAND; fine to coarse sand, low plasticity silt, brown, some grass roots, dry to LOOSE TOPSOIL
77 sC |\moist MEDIUM ALLUVIUM
RV CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, yellow-brown, dry DENSE/
4 to moist. DENSE
21A/1D ) % DISTURBED
1 g SAMPLE
1.0/ —
14 W7
| SC CLAYEY SAND:; fine to coarse sand, low plasticity clay, pale grey, yellow-brown, dry DENSE
o T % to moist, slightly cemented.
o 13
2 EW RHYODACITE excavates as CLAYEY SAND; fine to coarse sand, yellow-brown, EXTREMEL EW BEDROCK
5 b Vv red-brown, dry. WEAK
8 v ROCK
o) 1wV
e 17
o EW & EW/HW RHYODACITE; fine to coarse grained, yellow-brown, red-brown, dry. EXTREMEL EW & EW/HW
pz4 i vv WEAK & BEDROCK
VERY
1Y WEAK
1 Vi ROCK |
20 vv
vv
\4
VA
4 vv
i Vv
1V
Vv
| Vv
1V
¥ N AvAL
EXCAVATION TERMINATED AT 3m
4.0 —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd
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Excavation Log

Excavation No.

22A

Sheet

10f1

CLIENT:  Southeast Engineering & Environmental

Job No.

C7070

PROJECT

Urban Capability
Planning Proposal Area Within South Jerrabomberra

Equipment Type : JCB 3CX Backhoe

Excavation Dimensions : 300mm Diameter

Location : See Figure 2

Surface Level : Not Known

>
2 | |lo o |8 % Material Description, Structure 2 o> Field
5 (85| B |59 o 2._£%3 T Geological
IS o @ [7) s o» Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SIL_TY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
SC | \moist DENSE ALLUVIUM
= CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, dry
to moist.
°
8 |
L _ i
c
S
3 |
o
c |
L
© |
c
<] |
p4
1.0 —
11
12 EW/HW RHYODACITE; fine to coarse grained, pale grey, orange-brown, dry. VERY EW/HW
E WEAK . BEDROCK "
13 HW RHYODACITE; fine to coarse grained, pale grey, orange-brown, dry. \ROCK HW BEDROCK
EXCAVATION TERMINATED AT 1.3m WEAK
h DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK ROCK
2.0 —
3.0 —
4.0 — —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 23A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
< N . o % Material Description, Structure e o> )
o Q| C £ = : s == Field .
a |3|E S s O BeE® Test Geological
£ o @ a9 & Soil Type: Plasticity or Particle Characteristics, % © « S es Profile
@ = O [a] ’(5 . Colour, Secondary and Minor Components, c & o Results
n 2 Moisture, Structure Q
Metres o
0.1 W sM SIL_TY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
77 sC |\moist DENSE ALLUVIUM
e RV CLAYEY SAND; fine to coarse sand, low plasticity silt, pale grey, orange-brown, some
9] . sub-angular volcanic gravels up to 50mm size, dry to moist, slightly cemented.
5 |
< j
=1
8 05
c HW/MW RHYODACITE; fine to coarse grained, pale grey, orange-brown, dry. WEAK TO HW/MW
L 4 vv MEDIUM BEDROCK
8 v STRONG
g TV ROCK
LAY
\Y
LAY
4 LV
1.0
EXCAVATION TERMINATED AT 1m
b DUE TO AUGER REFUSAL IN MW BEDROCK
2.0 ]
3.0 ]
4.0 — ]
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 24A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
2 || o o % Material Description, Structure e o> )
= o | S £ = : s == Field .
a |3|E S s O ) » ) o BeE® Test Geological
IS o a © ; Soil Type: Plasticity or Particle Characteristics, 20l c es Profil
=S8 R )] ) [ ] rotile
© (&) o o . Colour, Secondary and Minor Components, S oo Results
0 Metres 2 Moisture, Structure 8
0.1 SEZRNE IS SIL_TY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
77 sC |\moist LOOSE/ ALLUVIUM
RV CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, MEDIUM
4 moist. DENSE
1.0 —]
o 12
© | sC CLAYEY SAND:; fine to coarse sand, low plasticity clay, pale grey, orange-brown, dry DENSE
6 T A to moist, slightly cemented.
"E ) 4
>
[e]
o |
c
L 4
(0]
c |
o
z i
2.0 —]
3.0
EXCAVATION TERMINATED AT 3m
4.0 — —]
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 25A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
. : A )
8 |sl2 £ |2 %) Material Description, Structure S o> Field .
s |25 3 |82 O 2.5 T Geological
€ o @ [} a9 & Soil Type: Plasticity or Particle Characteristics, o= S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
01 NEZRNI IS SILTY SAND; fine to coarse sand, low plasticity silt, yellow-brown, dry to moist. LOOSE TOPSOIL
) SC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, moist. DENSE ALLUVIUM
25A/1D | © % DISTURBED
o - SAMPLE
8 e
c
=
3 J
o
c 4
L
o 4
c
S 1.0 -
z /] sC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, some sub-angular DENSE
T A volcanic gravels up to 10mm size, dry, slightly to strongly cemented.
1.3
HW & HW/MW RHYODACITE; fine to coarse grained, pale grey, purple-brown, dry. WEAK & HW & HW/MW
B vv WEAK TO BEDROCK
1.5 MEDIUM
EXCAVATION TERMINATED AT 1.5m \Rock = |
h DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 26A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
2 | |lo o |8 % Material Description, Structure 2 o> Field
5 (85| B |59 o 2._£%3 T Geological
IS o @ s o» Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 NN SIL_TY SAND; fine to coarse sand, low plasticity silt, dark brown, some grass roots, LOOSE TOPSOIL
77 sC |\moist LOOSE/ ALLUVIUM
RV CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, dry MEDIUM
4 to moist. DENSE
1.0 —
o 12 J
o) | sC CLAYEY SAND; fine to coarse sand, low plasticity clay, pale grey, orange-brown, dry MEDIUM
© T/ to moist. DENSE/
= DENSE
S |
o
8 _
c
NN) 4
(0]
c |
(o]
b4 1.8
A sC CLAYEY SAND; fine to coarse sand, low plasticity clay, orange-brown, dry to moist, DENSE
I V4 slightly cemented.
2.0 —
3.0
EXCAVATION TERMINATED AT 3m
4.0 — —
5.0
Logged By : HR Date : 7/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



Excavation No.

Excavation Log 27A

Sheet
1 0of 1
Job No.
CLIENT:  Southeast Engineering & Environmental C7070
Urban Capability Location : See Figure 2

PROJECT

Planning Proposal Area Within South Jerrabomberra Surface Level - Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C7070.GPJ ACT GEO.GDT 18/7/14

>
R O o % Material Description, Structure 2 o Field
= Q| C £ = : o == ie .
s |[2|E& 2 |62 © ) » ) » G eRE® Test Geological
e o @ S| o Soil Type: Plasticity or Particle Characteristics, 5°25 es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
n 2 Moisture, Structure Q
Metres o
CL SILTY SANDY CLAY; low to medium plasticity fines, fine to coarse sand, pale grey, VERY ALLUVIUM
7 moist. STIFF
- 4
o 09
% CL SANDY CLAY; low to medium plasticity clay, fine to coarse sand, orange-brown, pale VERY
5 1.0 grey, moist. STIFF/
3 3 HARD
8 .
c CL SANDY CLAY; medium plasticity clay, fine to coarse sand, orange-brown, pale grey, VERY
L 4 moist. STIFF/
[0] HARD
c J
o
4 14
AW SC CLAYEY SAND; fine to coarse sand, low plasticity clay, grey, dry to moist, moist, DENSE
- slightly cemented.
2.0
22
EXCAVATION TERMINATED AT 2.2m
h DUE TO NEAR AUGER REFUSAL IN DENSE ALLUVIAL CEMENTED SAND
3.0
4.0
5.0
Logged By : HR Date : 4/7/14 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd
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Laboratory Test Records



‘ J & A GEOTECH TESTING PTY LTD Certificate No  191476-191479
Unit 2/25 Dacre Street Mitchell ACT 2911

Test Certificate - California Bearing Ratio - CBR

Client ACT GEOTECHNICAL ENGINEERS PTY LTD Job No 0010
Principal Date Tested 07.04.14
Project South Jerrabomberra Tested By D.J
Location Jerrabomberra NSW Date Checked 11.04.14
Test Procedures Checked By J.S

[e] AS 1289 6.1.1 [e] AS 12892.1.1 [e]AS 1289214 [ ]AS 12895.1.1 [e]AS 12895.2.1
[ IRMST102 []JRMST111 [ JRMST112 [ RMS117 [ JRMS117A [ ]RMST120 [ JRMST132 [ JRMS T180

Sample Location 2TMD 8A/1D 15A/1D 7A/1D
Level at Test Taken BFL 0.4m-0.5m 0.0m-0.4m 0.5m-1.0m 0.3m-1.0m
Remoulding Parameters 95%MMDD@OMC 95%MMDD@OMC 95%MMDD@OMC 95%MMDD@OMC
Compactive Effort Modified Modified Modified Modified
.Maximum Pani;k; Size_ ) - m; B 19.0 B 19.0 19.0 19.0
Percentage Oversize of Ma_terial % i 0.(; - 0.0 0.0 6.5
..Oversize R/Iaterial included in Sample [1Yes [o_]No - [1Yes [e]No [ 1Yes [o]No [ 1Yes [e]No
Maximum Dry Density t/m® 2.07 . 2.13 2.08 2.08
.Optimum_Mo;tur; C:ntent - . % 9.0 | 7.5 . 9.5 80
Dry Density Before Soak t/m® | 1.97 202 . 1.97 197
Dry Density After Soak t/rﬁa ' 1.94 ' 2.02 ' 1.97 197
Dry Density Ratio Before Soak % 95.0 i 95.0 [ —95.0_ 95.0 |
Dry Density Ratio7\fter Soak % 93.5 95.0 94.5 95.0
Mois_ture Ratio Before_;)_ak_ % 100.0 | 100.0 | ©100.0 . 100.0
Moisture_Con_tent B;o}é Soak TA) 9.1 7.4 9.5 8.0
Soaking
Period of Soak days 4 4 4 4
Surchar_ge kg N I _4.5 i 4.5- ] _4.5 4.5
Swell%_ ) I 1.5 [ 0.0 i _ 0.0 N 0.0
Penetration Test
Sample Moisture Content % 10.0 4.5 10.5 11.3
Top 30 mm % 14.0 12.8 12.5 12.8
Whole Sample % | 13.2 10.1 | 11.9 1.2
CBR Value " 11 | 25 " 18 e 45
Penetration at Which CBR Determined mm . . 25 5.0 " 5.0 . 5.0
Il;ﬂ:ézll:izdc:)ansts'i‘ﬁcoagtig;:hstampled Byelisnt Sandy clay Sandy clay Sandy clay Sandy clay
brown colour brown colour br olour brown colour

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are

ACCREDITED FOR H H
=S traceable to Australian/national standards. 16.07.14

COMPETENCE Laboratory Manager/Date

NATA Accredited Laboratory Scott Miller
Number: 15049
R-CBR June 13 © Copyright J & A Geotech Testing June 13

\
NATA
\V 4




‘ ‘ J & A GEOTECH TESTING PTY LTD Sortiicateilio 191480
Unit 2/25 Dacre Street Mitchell ACT 2911
Test Certificate - California Bearing Ratio - CBR
Client ACT GEOTECHNICAL ENGINEERS PTY LTD Job No 0010
Principal Date Tested 07.04.14
Project South Jerrabomberra Tested By D.J
Location Jerrabomberra NSW Date Checked 11.04.14
Test Procedures Checked By J.S
[6] AS 1289 6.1.1 [e] AS 12892.1.1 [¢] AS 12892.1.4 [ ]AS 12895.1.1 [e] AS 1289 5.2.1
[ IRMST102 [JRMST111 [ JRMST112 [ RMS 117 [ ]JRMS117A []1RMST120 [ JRMST132 [ ]RMS T180
Sample Location 21A/1D - - -
Level at Test Taken BFL 0.4m-1.0m - - -
Remoulding Parameters 95%MMDD@OMC - - .
Compactive Effort Modlf ed - - -
I\;aximum P;rticle Size ) m-m_m 19 O - = -
.;ercentage Oversize of Material - ;/o_ B 1.0 = = -
Oversize Material included in Sample [ 1Yes [e]No [ 1Yes [ ]No [1Yes [ ]No [1Yes [ ]No
| Maxnmt;m_ Dry Densny t/m® 2.09 - ? -
Optlmum M0|sture Content % (g 7.5 | " = -
Dry DenS|ty Before So; ) t/r-n3 (I 1.99 Il B - =
Dry Density After Soak t/m® 1.99 s - -
Dry Density Ratio Before Soak" % 95.0 = - =
Dry Density Ratio After Soak % 95.0 _ e i -
Moisture Ratio Before Soak % 152_ i . - =
| Moisture Content Before_S;a-k % ? N ¥ =
Soaking
Period of Soak days 4 - - -
“Surcharge kg 4.5 = = -
.Swell% 0.0 = S -
Penetration Test
Sample Moisture Content % 11.0 = . -
Top 30 mm ) : % il 13_2 = ) = =
Whole Sample % 11.8 - - -
_CBR Value I 25 | - - ] -_
Penetration at Which CBR Determined mm | 2.5 " - - -
Recerved on the 090714 o Sandy dlay : :
NAATA Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
v measurements included in this document are
feanmiaaL  traceable to Australian/national standards. 15.07.14
COMPETENCE aboratory Manager/Date
NATA Accredited Laboratory SEctthifilier
Number: 15049

R-CBR June 13 © Copyright J & A Geotech Testing June 13



J & A GEOTECH TESTING PTY LTD Job No 0010
Unit 2/25 Dacre Street Mitchell ACT 2911
Particle Size Distribution / Atterberg Limits Sample No AR
Client ACT GEOTECHNICAL ENGINEERS PTY LTD Date Prepared 10.7.14
Principal Prepared By D.J
Project South Jerrabomberra Date Tested 14.7.14
Location Jerrabomberra NSW Tested By D.J
Sample Identification | 2T/1D 0.4m-0.5m Date Checked 15.7.14
[6]AS12893.1.2 [e]AS 12893.2.1  [e] AS 1289 3.3.1
Test Procedures [e] AS 1289 3.4.1 [e] AS 1289 3.6.1 [e] Wet Prep [ ]Dry Prep Checked By J.S
[IRMST108 [ ]JRMST109 [ JRMST113 [e] AS12894.3.1
g
99 £ g S S £ S S £
all E|Ele|e|E|E|E|E|E|E|E|E|E|E|E|E|E|e|5&
] g o | E Elw|lw ||| E|E|lw|lg|eo]|a o o o 3| o
< S rs} w0 1) N © o o 0 ™~ ™~ « - =} o S I} 0 =
N ~ ~ w (32} N -— - [} © < N -~ © < [+2} - ~ o
EP
Sa = o © 0 © © -3 0 - ) N~ <
5 g = [-/] o (-] © M~ (7] © ©w n < F4
aon
E E E E € ‘E E E € E E g € § g €
o 3 = =33 E £ § ‘g
s ~ 8 S ]
AS sieve size 14 .S_ § s g S & 5 c = g ] £ s @ é
1 i | I | 1 i ) N I N | ] 1 i
100 : 100
i
90 — 20
e
=
80 S 80
4
.
70 -
2 = 70
s e
£ 60 — 80
E = -
§ =
§ 40
& .
30 30
20 20
10F 10
o 0
0.001 0.01 006 0.1 . 10 10 100
particle size — millimetres
0.002 0.06 2.0 80
silt send grevel
clay drd
fine I medium l cosrse fine J medium I coarse fine l medium l coarse
AS—1289
L Liquid Limit 27% Plastic Limit 16%
Atterberg Limits —
Linear Shrinkage 6.5% Plasticity Index 1%
Comments: Sampled by Client received on 9.7.14 pH: 6.7
A Accredited for compliance with ISO/IEC 17025. The results of
the tests, calibrations and/or measurements included in this
NATA h librati d/ included in thi
v document are traceable to Australian/national standards. 15.7.14
TEcHNIcAL NATA Accredited Laboratory. Number: 15049 Manager/Date
COMPETENCE ry. : Justin Smith

Form: R-PSD ATT June 13

© Copyright J & A Geotech Testing June 13




J & A GEOTECH TESTING PTY LTD Job No 0010
Unit 2/25 Dacre Street Mitchell ACT 2911
. . T T 14
Particle Size Distribution / Atterberg Limits Sample No 191477
Client ACT GEOTECHNICAL ENGINEERS PTY LTD Date Prepared 10.7.14
Principal Prepared By D.J
Project South Jerrabomberra Date Tested 14.7.14
Location Jerrabomberra NSW Tested By D.J
Sample Identification | 8A/1D 0.0m-0.4m Date Checked 15.7.14
[e] AS 1289 3.1.2  [e] AS 1289 3.2.1 [e] AS 1289 3.3.1
Test Procedures [e] AS 1289 3.4.1 [e] AS 1289 3.6.1 [e] Wet Prep [ ] Dry Prep Checked By J.S
[JRMST108 [ JRMST109 [ ]JRMST113 [e] AS12894.3.1
2
29 g £ £ E S S £ £
oS e |E|lec|e|E|E|E|E|E|E|E|E|E|E|E5|E|&|e]|Z
) g P 1S E|lw | v |o |« E Elw|w | = o . = 3| o
< S|w|lw |ow|ls|lw |||l [N IN]|2| ]| I3 S D 0 o
N -~ M~ 0 (s N - -— o © < N - © < [sp] -— ~ o
€2
o gl8|g|s|s(3|8|5 |29 |8 |8 |2
&8
€ E E E E E E 'g E € E E € ‘E g €
1 3 3a ‘g E
AS si i 0 ] ; 5
sieve size ~ g § ? § hr o < ; § g =i é S w é
| 1 | I 1 ! [ SR W T D S | [ 1
100 T 100
80 —= 90
£z
80 i 80
rad
rd
70 £
L 7 70
'2 L I_," 60
Z
g 50 — 5 50
rd
E =
§ 40 > 40
& = N
30 —— 30
20 20
10} 10
4] (]
0.001 0.01 0.05 0.1 . 1.0 10 100
particle size — millimetres
0.002 0.06 2.0 60
silt sand grevel
clay s
fine [ medium 1 coarse fine I medium I coarse fine —' medium ] coarse
AS--1289
L. Liquid Limit 19% Plastic Limit 14%
Atterberg Limits
Linear Shrinkage 2.0% Plasticity Index 5%

Comments: Sampled by Client received on 9.7.14

pH: 6.3

\

NATA

N

ALCAEDITED FON,
TECHNICAL
COMPETENCE

Accredited for compliance with ISO/IEC 17025. The results of
the tests, calibrations and/or measurements included in this
document are traceable to Australian/national standards.
NATA Accredited Laboratory. Number: 15049

=

15.7.14

Manager/Date

Justin Smith

Form: R-PSD ATT June 13

© Copyright J & A Geotech Testing June 13




J & A GEOTECH TESTING PTY LTD Job No 0010
Unit 2/25 Dacre Street Mitchell ACT 2911
Particle Size Distribution / Atterberg Limits Sample No R 5
Client ACT GEOTECHNICAL ENGINEERS PTY LTD Date Prepared 10.7.14
Principal Prepared By D.J
Project South Jerrabomberra Date Tested 14.7.14
Location Jerrabomberra NSW Tested By D.J
Sample Identification | 15A/1D 0.5m-1.0m Date Checked 15.7.14
[¢] AS 1289 3.1.2  [¢] AS 1289 3.2.1 [e] AS 1289 3.3.1
Test Procedures [e] AS 1289 3.4.1 [¢] AS 1289 3.6.1 [e] Wet Prep [ ] Dry Prep Checked By J.8
[IRMST108 []JRMST109 [ JRMST113 [e] AS12894.3.1
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AS—1289
e Liquid Limit 18% Plastic Limit 14%
Atterberg Limits - —
Linear Shrinkage 1.5% Plasticity Index 4%
Comments: Sampled by Client received on 9.7.14 pH: 6.5
A Accredited for compliance with ISO/IEC 17025. The results of
NATA the tests, calibrations and/or measurements included in this
v document are traceable to Australian/national standards. 15.7.14
TEGHNICAL NATA Accredited Laboratory. Number: 15049 oLl B
COMPETENCE v : Justin Smith

Form: R-PSD ATT June 13
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J & A GEOTECH TESTING PTY LTD Job No 0010
Unit 2/25 Dacre Street Mitchell ACT 2911
. . el o 191479
Particle Size Distribution / Atterberg Limits Sample No
Client ACT GEOTECHNICAL ENGINEERS PTY LTD Date Prepared 10.7.14
Principal Prepared By D.J
Project South Jerrabomberra Date Tested 14.7.14
Location Jerrabomberra NSW Tested By D.J
Sample Identification | 7A/1D 0.3m-1.0m Date Checked 15.7.14
[e] AS 1289 3.1.2 [e] AS 1289 3.2.1 [e] AS 1289 3.3.1
Test Procedures [e] AS 1289 3.4.1 [e] AS 1289 3.6.1 [¢] Wet Prep [ ] Dry Prep Checked By J.S
[IJRMST108 []1RMST109 [ JRMST113 [e] AS12894.3.1
S
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L. Liquid Limit 23% Plastic Limit 19%
Atterberg Limits -
Linear Shrinkage 2.0% Plasticity Index 4%
Comments: Sampled by Client received on 9.7.14 pH: 6.6
A Accredited for compliance with ISO/IEC 17025. The results of
NATA the tests, calibrations and/or measurements included in this CE
v document are traceable to Australian/national standards. " 15-7-1/3 t
ACCREDITED FCR . ana er a e
TECHNICAL NATA Accredited Laboratory. Number: 15049 Justi?l Smith
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J & A GEOTECH TESTING PTY LTD Job No 0010
Unit 2/25 Dacre Street Mitchell ACT 2911
. . SR o 1914
Particle Size Distribution / Atterberg Limits Sample No A
Client ACT GEOTECHNICAL ENGINEERS PTY LTD Date Prepared 10.7.14
Principal Prepared By D.J
Project South Jerrabomberra Date Tested 14.7.14
Location Jerrabomberra NSW Tested By D.J
Sample Identification | 21A/1D 0.4m-1.0m Date Checked 15.7.14
[e] AS 1289 3.1.2 [e] AS 1289 3.2.1 [e] AS 1289 3.3.1
Test Procedures [e] AS 1289 3.4.1 [e] AS 1289 3.6.1 [e] Wet Prep [ ] Dry Prep Checked By J.S
[IJRMST108 [ JRMST109 [ ]RMST113 [e] AS12894.3.1
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Comments: Sampled by Client received on 9.7.14 pH: 6.3
A Accredited for compliance with 1SO/IEC 17025. The results of =
NATA the tests, calibrations and/or measurements included in this @
v document are traceable to Australian/national standards. 15.7.14
TechNicAL NATA Accredited Laboratory. Number: 15049 Manggerias
COMPETENCE ry- ) Justin Smith
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B | ¢ A GEOTECH TESTING PTY LTD

‘ Unit 2/25 Dacre Street Mitchell ACT 2911
ABN 28110760079

Telephone: 02 6255 5363
Fax: 02 6255 4647
Mobile: 0438 010 988

Client: ACT Geotechnical Engineers PTY LTD
Project: South Jerrabomberra
Location: Jerrabomberra NSW

Determination of Emerson class number of a soil

Sample Identification: 2T/1D 0.4m-0.5m
Emerson Class Number: 2

Sample Identification: 8A/1D 0.0m-0.4m
Emerson Class Number: 2

Sample Identification: 15A/1D 0:5m-1.0m
Emerson Class Number: 2

Sample Identification: 7A/1D 0.3m-1.0m
Emerson Class Number: 2

Sample Identification: 7A/1D 0.3m-1.0m
Emerson Class Number: 2

Date of Test: 15.7.14 sampled by client received on 2.6.14
Type & temperature of water used: Distilled water 19degrees C

Test was performed in accordance with AS1289.3.8.1-1997
Method 3.8.1 Determination of Emerson class number of a soil.

Manager
(Justin Smith) 15-7- 14



Report No: NAA14-1323
Date Received: 9/07/2014

Date Reported: 23/07/2014
Order No: COC dated 8/07/2014

Attention: Hermann Retief

ACT Geotechnical Engineers Pty Ltd.
5/9 Beaconsfield Street
Fyshwick ACT 2609

Page 1 of 3

LabPaoirst Pty Lid

ABN 82 085 903 749

Frone: {02} 9624 5588

Fax: (02) 9624 22686

E-Mall: fabpoint@bigpond.nef.au
Unit 31, 35 Foundry Road,
Seven Hills NSW 2147

RO, Box 177

Kings Langtey NSW 2147

Type of Samples: sSPOCAS analysis of two soil samples identified as 'South Jerrabomberra' as
listed on pages 1 and 2. Samples in glass jars were dispatched by customer in an esky cooled by
icepacks on 8/07/2014. The analysis was performed by Envirolab laboratory at Sydney, NATA
Accreditation No. 2901, Report No 112977. Analysed 'as received'.

Tests Unis | giosm | 0a0om | Evioah
pH kc pH Units 53 5.1 Envirolab: Inorg 064
TAA pH 6.5 moles H'/t <5 6 Envirolab: Inorg 064
s-TAA pH 6.5 % wiw S <0.01 0.01 Envirolab: Inorg 064
pH Ox pH Units 4.2 5.8 Envirolab: Inorg 064
TPA pH 6.5 moles H'/t <5 <5 Envirolab: Inorg 064
s-TPA pH 6.5 % w/w S <0.01 <0.01 Envirolab: Inorg 064
TSA pH 6.5 moles H'/t <5 <5 Envirolab: Inorg 064
s-TSA pH 6.5 % w/w S <0.01 <0.01 Envirolab: Inorg 064
ANCE % CaCOs <0.05 <0.05 Envirolab: Inorg 064
a-ANCE moles H'/t <5 <5 Envirolab: Inorg 064
s-ANCE % wiw S <0.05 <0.05 Envirolab: Inorg 064
Skcl % wiw S <0.005 <0.005 Envirolab: Inorg 064
Sp % w/w 0.03 0.005 Envirolab: Inorg 064
SPOS % wiw 0.03 <0.005 Envirolab: Inorg 064
a-SPOS moles H'/t 16 <5 Envirolab: Inorg 064
Cakci % wWiw 0.04 0.05 Envirolab: Inorg 064
Capr % w/w 0.04 0.05 Envirolab: Inorg 064

Note: Units: Measurements as listed on the table. Analysed "as received".
Samples will be disposed of 30 days after issue of this report unless otherwise notified.

< Denotes 'less than'. NA Denotes 'Test not required’

Envirolab: Method Inorg 064 summary: sPOCAS determined using titrimetric and ICP-AES
techniques, based on Acid Sulfate Soils Laboratory Methods Guidelines, Version 2. 1-June 2004.

B

—

Envirolab: Report 112977

Kouiplst

Dr Rama Bhat

Approved Signatory

Sarita Chand

Approved Signatory

NAA141323 Actgeo_Three Soils_sPOCAS_Salinity_ESP_TP_Nitrogen_Sulphur_South Jerrabomberra

NATA Accredited for

compliance with
ISO/IEC 17025

ACGHEDIVED =03

TECHNICAL [ aboratory No.11111

COMPETENCE




Report No: NAA14-1323

Page 2 of 3

Type of Samples: SPOCAS analysis of two soil samples identified as 'South Jerrabomberra' as
listed on pages 1 and 2. Samples in glass jars were dispatched by customer in an esky cooled by
icepacks on 8/07/2014. The analysis was performed by Envirolab laboratory at Sydney, NATA
Accreditation No. 2901, Report No 112977. Analysed 'as received'.

e | v | e | g [t ey
CaA % wiw <0.005 <0.005 Envirolab: Inorg 064
MgKcl % wiw 0.032 0.009 Envirolab: Inorg 064
Mgp % wiw 0.035 0.012 Envirolab: Inorg 064
Mga % wiw <0.005 <0.005 Envirolab: Inorg 064
Fineness Factor - 1.5 1.5 Envirolab: Inorg 064
a-Net Acidity moles H'/t 20 <10 Envirolab: Inorg 064
Liming Rate kg CaCOs/t 1.5 <0.75 Envirolab: Inorg 064
XESEACidity without moles H' /t NA NA Envirolab: Inorg 064
iﬁ(ljl]lgg RAtSwitiout kg CaCOs/t NA NA Envirolab: Inorg 064

Note: Units: as listed on the table. Analysed "as received''.

Samples will be disposed of 30 days after issue of this report unless otherwise notified.
< Denotes 'less than'. NA Denotes 'Test not required'
Envirolab: Method Inorg 064 summary. sPOCAS determined using titrimetric and ICP-AES

techniques, based on Acid Sulfate Soils Laboratory Methods Guidelines, Version 2. 1-June 2004.

Envirolab: Report 112977

N AT A Accredited for

compliance with
ISO/IEC 17025
ALGAZATELD

tecnmicar Laboratory No.11111

COMPETENCE

NAA141323 Actgeo_Three Soils_sPOCAS_Salinity_ESP_TP_Nitrogen_Sulphur_South Jerrabomberra




Report No: NAA14-1323

Page 3 of 3

Type of Samples: Analysis of two soil samples identified as 'South Jerrabomberra' as listed
below. Samples in glass jars were dispatched by customer in an esky cooled by icepacks on
8/07/2014. Analysed 'as received'.

. 2T/2D 8A/1D
Tests Units 0.4-0.5 m 0.0-0.4 m Methods

Total Soluble Salts mg/kg 484 27 ALS: EA014
Moisture Content (dried @

o % 7.6 4.5 ALS: EA055
103°C)
Exchangeable Sodium Percent % 26.0 4.2 ALS: ED007 *
Sulfur- Total as S (LECO) % 0.08 0.02 ALS: ED042T
Nitrite + Nitrate as N (Sol.) mg/kg 4.4 0.7 ALS: EK059G
Total Kjeldahl Nitrogen as N mg/kg 90 40 ALS: EK061G
Total Nitrogen as N ** mg/kg 90 40 ALS: EK062
Total Phosphorus mg/kg 31 23 APHA 4500 P B/D

Note: Units: Measurements as listed on the table. Analysed "as received''.
Samples will be disposed of 30 days after issue of this report unless otherwise notified.
* ED007: When exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011)
suggests exchange acidity by 1M KCL (Method 15G1) is a more suitable method for the determination of exchange

acidity JH++Al3+).

** This result is computed from individual analyte detections at or above the level of reporting.
All above analysis except total phosphorus were performed by ALS Environmental Division Sydney, NATA
Accreditation No. 825, Work Order ES1415252.

Dr Rama Bhat
Approved Signatory

NAA141323 Actgeo_Three Soils_sPOCAS_Salinity_ESP_TP_Nitrogen_Sulphur_South Jerrabomberra

ﬂﬂumd&
C:ﬁ:—-——’"
Sarita Chand

Approved Signatory

NATA

ALGREDITEL SCX
TECHNICAL
COMPETENCE

Accredited for
compliance with
ISO/TEC 17025

Laboratory No.11111




APPENDIX C

Definitions of Geotechnical Engineering Terms
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