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1 INTRODUCTION

This report presents the results of the geotechnical investigation undertaken by
Pells Sullivan Meynink (PSM) for the proposed western north-south link road (WNSLR)
within the Oakdale West Estate (Part B).

The work was undertaken in accordance with the PSM proposal dated 15 January 2016
(Ref. PSM1541-128L).

Prior to the work, PSM was supplied with the following documents:

o Urban Advisory Services Consultant Briefing Note — Review of
Environmental Factors including AT&L drawings of the road corridor plan;
(ref. SKCO73 to SKC 075).

o Northrop as built drawings for Lockwood Road Pavement (Ref. CL0O2,
CLO3 and CL10). These documents were forwarded by Jamie Steward of
Fitzpatrick Investments Pty Ltd. This is presented in Appendix A.

We note that PSM have previously undertaken a site investigation for the Oakdale West
Estate, east of the proposed WNSLR in October 2015. The results were reported in the
following documents:

o PSM geotechnical report dated 18 November 2015 (Ref. PSM1541-
123R).
o PSM soil salinity and aggressivity investigation dated 18 November 2015

(Ref. PSM1541-124L).

2 PROPOSED DEVELOPMENT

Based on the briefing note, PSM understand the following about the proposed
development at the Western North-South Link Road:

o Provide the primary access for the Oakdale West Estate (OWE).

o Extend south from Erskine Park Link Road to the OWE.

o Include a bridge structure over the SCA pipeline located on the northern
boundary.

o Connect to the existing pavement at the end of Lockwood Road.

An existing intersection has been constructed as part of the Erskine Park link road, with
paved stub roads to the north and south. The WNSLR will join the southern stub road.

Appendix B presents the proposed WNSLR alignment.
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3 GEOTECHNICAL INVESTIGATION

3.1 Fieldwork

The fieldwork was undertaken on 17 to 18 May 2016 under the fulltime supervision of
PSM geotechnical engineers, who undertook the following tasks:

o Setting out test locations

o Preparing engineering logs

o Taking photos of the site and recovered rock cores

o Collection of samples for testing in geotechnical laboratory

o Collection of samples for testing in an environmental laboratory

The test locations were recorded with a hand-held GPS unit with a horizontal accuracy of
about £5 m. Approximate elevations were inferred from the site contour map provided to
PSM. Figure 1 presents the test locations.

3.1.1 Cored Boreholes

A total of two (2) cored boreholes (BH-A and BH-B) were completed using a tracked drill
rig. These boreholes were mainly for the proposed bridge over the SCA pipeline.
A TC bit auger was used within soils and NMLC triple tube coring was used within rock
for the cored boreholes.

Engineering logs were prepared for each cored borehole and are presented in
Appendix C, along with explanation sheets and core photography.

Point load tests on the core were performed at approximately metre intervals.
Results are tabulated in Appendix D.

3.1.2 Augered Boreholes (Pavement boreholes)

A total of seven (7) augered boreholes were drilled using a ute mounted drill rig.
They were mainly for the pavement investigation and were shallow. Details of the
augered boreholes are as follows.

o Existing Pavement Boreholes. Two augured boreholes (BHO1 and
BHO02) were drilled within existing pavements on Erskine Park Link Road,
and on Lockwood Road to a depth of up to 0.5 m into the subgrade.
They are

- BHO1 — on Erskine Park Link Road (Southern Stub)
- BHO2 — in the cul-de-sac at the end of Lockwood Road

o New Pavement Boreholes. Five augured boreholes (BHO3 to BHO7)
were drilled within the new pavement areas of the proposed road corridor
to the north of the SCA pipeline to a maximum depth of 6.0 m.
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At the locations of BHO3 to BHO7 a dynamic cone penetrometer (DCP) test was
undertaken at the subgrade level. The DCP test results are included in Appendix E.

The materials encountered within the boreholes are summarised in Table 4.

4 LABORATORY TESTING

4.1 Geotechnical laboratory test results

Nine soil samples recovered on site were sent to a NATA accredited geotechnical
laboratory The geotechnical laboratory testing undertaken is summarised in Table 1. The
PSD Results are presented in Figure 2. The geotechnical laboratory test results are
included in Appendix F.
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TABLE 1

CBR TESTING RESULTS SUMMARY

- =z
o L d — w (@)
w| D 2 x's o | Fo | -
= T 1 TEST hig| @) = o= |
DEPTH UNIT S| o FE E | O
S| u METHOD (¥2<| 8 T |es | &g 2
<| O T2 Q = N
%) m T = (@)
) O
(m) (%) | (%) (%) (%) (%)
L1 | BHO3 | 0.20-0.60 NASTlOJIRLA" AS1289.7.11 | 25 N.A.
CBR
L2 | BHO3 | 020070 | MAITRAL | RMsT117& | NA | 20 | 131 | 102 | 99 | 45
RMS T112)
CBR
L3 | BHO4 | 0.20-0.70 NASTglRLA" (RMST117& | NA. | 25 | 101 | 98 | 100 | 35
RMS T112)
L4 | BHO7 | 0.65-1.00 NASTlOJIRLA" AS1289.7.11 | 2.7 N.A.
CBR
L5 | BHO7 | 010070 | MAITRAY | RMsT117& | NA | 15 | 163 | 9 | 101 | 7.0
RMS T112)
CBR
L6 | BHO5 | 0.10-1.00 NASTlOJIRLA" (RMST117& | NA. | 15 | 149 | 99 | 100 | 4.0
RMS T112)
L7 | BHOS | 033070 | NATURAL | Asi2g97.11 | 25 N.A.
EXISTING PSD®
L8 | BHO2 | 004015 | LXSUNS | (RMST201& | NA N.A.
RMS T203
PSD?
L9 | BHO1 | 0.35-0.70 P'EAT/'E,\TA'E',\?T (RMS T201& | NA. N.A.
RMS T203
Notes: * See Section 5.3 for more details
2See Figure 2 for PSD results
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4.2 Environmental laboratory test results

Eight disturbed soil samples recovered on site were sent to a NATA accredited
environmental laboratory for the following testing:

o Soil pH

o Salinity (total soluble salts)

o Chlorides

o Sulphates

o Cation exchange capacity of calcium (Ca), magnesium (Mg), potassium
(K) and sodium (Na)

o Exchangeable sodium percentage

Table 2 presents a full list of the tested samples. The laboratory reports are provided in
Appendix G.
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TABLE 2

ENVIRONMENTAL LABORATORY TEST RESULTS

CTRIC oI SOLUBLE CHLORIDE EXCHANGEABLE CATIONS
ELECTRICAL MOISTURE BY [meq/100g]
SAMPLE | gorenHoLE | DEPTH | SO | conpbucTiviTY | CONTENT | SU-PHATE | piscrete ESP
ID PH s/ o BY ICPAES [%]
[|.| cm] [/0] [mg/kg] ANALYSER Ca Mg K Na CEC
[mg’kg]
ES1 BH-B 0.8-1.0 | 5.4 358 13.0 140 510 0.3 69 | 02 | 24 | 99 | 244
ES2 BH3 0.9-1.2 | 6.8 972 12.6 240 1670 <001 | 33 | 01 | 17 | 53 | 327
ES3 BH4 0.2-07 | 6.3 850 10.8 90 1410 0.1 50 | 02 | 16 | 69 | 233
ES4 BH7 0.2-04 | 5.7 191 13.3 140 240 04 | 118 | 02 | 42 | 166 | 254
ES5 BH6 0.5-0.7 | 5.2 458 18.3 300 560 04 | 115 | 02 | 28 | 150 | 187
ES6 BH5 0.1-05| 5.4 304 17.3 120 460 0.2 99 | 02 | 22 | 126 | 170
ES7 BH2 0.7-1.0 | 111 894 9.5 100 280 8.2 05 | <02 | 15 | 102 | 14.8
ES8 BH-A 0.3-05| 5.6 213 15.9 150 1030 1.4 88 | 02 | 28 | 134 | 213
(PSM PSM1541-140R
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5 SITE CONDITIONS

5.1 Geological Setting

The 1:100,000 Penrith Geological map (1991) indicates the site is underlain by:

. The Wianamatta Group formation (Bringelly Shale) comprising shale,
carbonaceous claystone, claystone, laminate, fine to medium-grained
lithic sandstone, rare coal and tuff.

o Alluvium (Qal) comprising fine-grained sand, silt and clay in the eastern
portion near the boundary, eg. Ropes Creek.

5.2 Surface Conditions

During the fieldwork, numerous grassy paddocks separated by steel wire fencing were
observed within the road alignment.

Immediately north of the Sydney Catchment Authority pipeline we observed a large
stockpile of material. It is possible that this material is uncontrolled fill. This area has
been highlighted on Figure 1. This area was not accessed or drilled during our site
investigation because of difficult access and we did not have permission to access the
land from Sydney Catchment Authority.

Appendix H presents some selected photos taken during the fieldwork.
5.3 Subsurface Conditions
The subsurface conditions encountered within the boreholes are summarised in Table 3.

The encountered subsurface conditions were consistent with the published information in
the geological map.
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TABLE 3
SUMMARY OF INFERRED SUBSURFACE CONDITIONS ENCOUNTERED IN
PSM BOREHOLES

ENCOUNTERED DEPTH
TO TOP OF INFERRED

INFERRED UNIT UNIT DESCRIPTION
(m)
EXISTING 00 Existing asphaltic concrete pavement with
PAVEMENT ' depth of 700 mm.

CLAY with trace gravel; low plasticity, brown
TOPSOIL 0.0t0 0.5 and grey with inferred soft to stiff
consistency.

CLAY; medium to high plasticity, light brown,
NATURAL SOIL 0.1t0 0.5 red and grey with inferred stiff to very stiff
consistency.

SHALE; dark grey and brown, extremely
BEDROCK 5.2t05.7 weathered to slightly weathered, very low to
low strength

Table 4 shows depths of the inferred geotechnical units encountered in PSM boreholes.

TABLE 4
APPROXIMATE REDUCED LEVELS OF TOP OF INFERRED GEOTECHNICAL UNITS
ENCOUNTERED IN PSM BOREHOLES

APPROXIMATE LEVEL OF TOP OF INFERRED
GEOTECHNICAL UNITS
BOREHOLE TYPE BOR%'OLE m AHD)
EXISTING | TOP | NATURAL
PAVEMENT* | soiL* | soi. | BEPROCK | EOH
i 58.0
Existing Pavement BHO1 See Table 5 NE 57.3 NE 56.8
Boreholes 50.0
BHO2 See Table s | NE 59.3 NE 59.0
BHO3 NE 58.0 57.8 NE 56.0
New P t BHO4 NE 59.5 59.3 NE 57.5
Bﬁ;’éhoﬁ“e’gme” BHO5 NE 64.0 | 63.9 58.3 | 58.0
BHO6 NE 65.2 65.1 NE 62.8
BHO7 NE 66.4 66.3 NE 63.4
Cored Boreholes BH-A NE 67.1 66.6 61.6 |51.8
(Bridge) BH-B NE 66.5 66.0 61.3 |54.6

Note: * Surface RL’s from existing levels and contours on AT&L drawings (SKC073 to SKC 075)
EOH = End of hole
NE = Not encountered
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5.3.1 Existing pavements

The existing pavement structure as observed in the two pavement boreholes (BHO1 and
BHO02) are summarised within Table 5. .

TABLE 5
INFERRED EXISTING PAVEMENT STRUCTURE ENCOUNTERED IN BHO1 AND
BHO2

DEPTH
(mm)
CUL-DE-
LAYER MATERIAL Eigiltﬁm SAC
ROAD LOCKWOOD
ROAD
BHO1 BHO2
WEARING COURSE Asphaltic Concrete 0-350 0-40
GRAVEL with sand, grey,
BASE rounded to sub-angular 20 mm
COURSE gravels, sand medium to coarse 350- 700 40-150
grained.
ROADBASE Clayey SAND with some gravels,
SUB-BASE red, brown and white, medium to
COURSE coarse grained, sub-rounded to NE 150 - 700
sub-angular gravels.
NATURAL SOIL - CLAY; medium
SUBGRADE to high plas_t|C|_ty, light br_own, red 200 200
and grey with inferred stiff to very
stiff consistency.
END OF HOLE 1200 1000

The pavement observed at the Lockwood Road cul-de-sac is consistent with the
pavement noted on the Northrop as-built drawings; they are presented in Appendix A.

6 DISCUSSION AND RECOMMENDATIONS

6.1 Excavation and material reuse

The road works will involve excavation in TOPSOIL and NATURAL SOIL. We consider
that the TOPSOIL unit is not suited for reuse as engineered fill for subgrade.

It is our opinion that most of the remaining cut material would be suitable for reuse on the
site as engineered fill for subgrade.

Pavement materials, constructions / placement of the fill (subgrade, road base, etc.) and
wearing course and testing should comply with the relevant specification, eg. Penrith City
Council (PCC) Specification or RMS Specification.

PSM| PSM1541-140R
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It is not clear to PSM what specification would be used for the works. Goodman or its
civil designer should clarify this with the relevant authority.

6.2 Temporary and Permanent Batters

The batter slope angles shown in Table 6 are recommended for the design of batters up
to 4 m height subject to the following recommendations:

o The batters shall be protected from erosion.
o Permanent batters shall be drained.
o Temporary batters shall not be left unsupported for more than 2 months

without further advice, and inspection by a geotechnical engineer should
be undertaken following significant rain events.

o No buildings, loads or services should be located within 1 batter height of
the crest.

If the conditions above cannot be met, further advice should be sought.

Where Fill is not engineered / controlled fill, batter slope angles will have to be assessed
by a geotechnical engineer.

Exposed rock faces should be inspected by a geotechnical engineer or engineering
geologist to assess the need for localised rock bolting to control adverse jointing in the
BEDROCK unit and shotcreting for overall face support.

TABLE 6
BATTER SLOPE ANGLES
UNIT TEMPORARY PERMANENT
ENGINEERED FILL" 1.5H: 1V 2H:1V
NATURAL SOIL 15H:1V 2H: 1V
BEDROCK? 05H:1V 1H:1V

Note: 1. We assume road and associated fill to be constructed in accordance with Council/ RMS
specification
2. See above requirements regarding inspections

Proper and suitable safe work method statements and OHS documents need to be
developed for works to be undertaken in the vicinity of the crest and toe of batters.

Steeper batters may be possible subject to further advice, probably including inspection
during construction and possibly shotcreting, spot bolting, etc.

PSM| PSM1541-140R
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6.3 Foundations (Bridge and Signal Posts)
6.3.1 Shallow Footings
Pad footings can be proportioned on the basis of an allowable bearing pressure (ABP)

for centric vertical loads provided in Table 7. Higher ABPs may be available, but these
depend on the size, depth, loads, etc and would be subject to specific advice.

6.3.2 Piles

Piles should be designed in accordance with the requirements in AS 2159-2009, Piling -
Design and Installation. The parameters provided in Table 7 may assist in the design of

piles.
TABLE 7
ENGINEERING PARAMETERS OF INFERRED GEOTECHNICAL UNITS
SOIL
EFFECTIVE ULTIMATE | ALLOWABLE
STRENGTH BEARING BEARING ELASTIC PARAMETERS
BULK PARAMETERS | PRESSUR PRESSURE ULTIMATE
INFERRED UNIT E UNDER | (ABP) UNDER SHAFT
UNIT WEIGI—gT VERTICAL VERTICAL ADHESION LONG
(kN/m>) c’ , CENTRIC CENTRIC (kPa) TERM ,
(kP (dﬁg) LOADING LOADING YOUNG Poéis}?g S
a) (kPa) (kPa) MODULUS
(MPa)
NATURAL
SOIL and 1 1
ENGINEERED 18 0 30 420 150 NA 10 0.3
FILL
BEDROCK 22 ,’2'\ N.A. 3000° 1000° 150 100 0.25
Note: 1. Pad footings (for ABP of 150 kPa) should have a minimum horizontal dimension of 1 m and a

minimum embedment depth of 0.5 m.
2. Ultimate values occur at large settlement (>5% of minimum footing dimensions)
3. End bearing pressure to cause settlement of <1% of minimum footing dimensions

Settlements in soil units can be estimated using the elastic parameters provided in

Table 7.

The designer should note the following with regards to the pile design:

o The ABP needs to be confirmed by a geotechnical engineer during a pile
inspection.

o Under permanent load, the contribution of side adhesion for soils including
ENGINEERED FILL and NATURAL SOIL should be ignored.

o Short term uplift loading on piers in soil units should be designed for:
= No resistance in the top 1 m.

PSM1541-140R
11 15 June 2016
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= Below the upper metre, the lesser of:
o] Side adhesion = 20 kPa, or
o] Cohesion, ¢’, = 0 kPa, and friction angle, ¢, = 30 deg.

o Deflection needs to be checked using the recommended elastic
parameters in Table 7.

The bearing capacities provided are contingent on piles or footings being vertically and
centrally loaded. Further advice should be sought if the footings are not vertically
centrically loaded, eg. When the base of footings are located less than 2H from
excavations or trenches

Inspections will be required during construction to confirm base cleanliness and rock
conditions at the base of piles or footings and to confirm the advice provided in this letter.

6.4 Durability
6.4.1 Salinity

Site Investigations for Urban Salinity (DLWC 2002) classify soil salinity based on
electrical conductivity (EC.) as per Richards (1954). The method of conversion from
EC.;5 to EC, (electrical conductivity of saturated extract) is based on DLWC (2002) and
given by EC., = ECy5 X M, where M is the multiplication factor based on “Soil Texture
Group”.

The “Soil Texture Group” of the samples tested has been assessed as “Heavy clay” with
a corresponding M of 6. The salinity classification for the soil samples that were tested is
presented in Table 8.

TABLE 8
SALINITY CLASSIFICATION

ECy:s EC.
SAMPLE ID SOIL TYPE M SALINITY CLASS
(dS/m) (dS/m)
ES1 0.358 Heavy Clay 6 2.148 Slightly saline
ES2 0.972 Heavy Clay 6 5.832 Moderately saline
ES3 0.850 Heavy Clay 6 5.1 Moderately saline
ES4 0.191 Heavy Clay 6 1.146 Non-saline
ES5 0.458 Heavy Clay 6 2.748 Slightly saline
ES6 0.304 Heavy Clay 6 1.824 Non-saline
ES7 0.894 Heavy Clay 6 5.364 Moderately Saline
ES8 0.213 Heavy Clay 6 1.278 Non-saline

It is assessed that the soils on the site range from “non-saline” to “moderately saline”.

PSM| PSM1541-140R
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Table 4.8.2 of Australian Standard AS3600-2009 “Concrete Structures” provides an
exposure classification for concrete structures in saline soils based on soil electrical
conductivity (EC.). We assess the exposure classification for this site is “A2”. This was
consistent with previous investigation undertaken by PSM for Oakdale West estate.

6.4.2 Exposure classification

Table 6.4.2(C) of Australian Standard AS2159:2009, Piling — Design and Installation
provides criteria for exposure classification for concrete piles in soil, and here the
exposure classification for concrete piles in soil is mild.

Table 6.5.2(C) of Australian Standard AS2159:2009, Piling — Design and Installation
provides criteria for exposure classification for steel piles based on resistivity, soil and
groundwater pH, and chlorides in soil and groundwater. On the basis of the resistivity,
pH and chloride testing completed we assess the exposure classification for steel piles in
the soil to be mild.

6.4.3 Acid Sulphate Soils (Desktop study)

We have undertaken a desktop study on acid sulphate soils based on the available acid
sulphate soil risk map data and our previous investigation for the Oakdale West Estate,
eg. east of the proposed WNSRL.

We note the following:

o The site is not located within the areas covered by the Acid Sulfate Soil
Risk Map Data (2013), and the risk of acid sulphate soils is considered
low within this site.

o Some samples undertaken during the previous investigation at the
Oakdale West Estate, eg. east of the proposed WNSRL indicates higher
acidity trail (TPA or TSA) than the action criteria in Table 4.4 of the “Acid
Sulfate Soils Assessment Guidelines” (1998). We note that the samples
were located in proposed fill areas of the estate.

) For the proposed WNSRL, we expect some surficial earthworks will need
to be undertaken for the construction of the pavement, eg. minimum
earthworks. Thus, we expect minimum disturbance of the existing
ground.

Based on the above, we consider that the development will not disturb acid sulphate
soils and that no further action is required to address this issue.

PSM| PSM1541-140R
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7 NEW PAVEMENTS

7.1.1 Design CBR for pavement design

Subgrade CBR for pavement design depends on the material at the finished subgrade
levels. Based on the CBR tests undertaken by PSM, we recommend a design subgrade
CBR of 1.5% to be adopted.

Higher values may be available subject to testing of the subgrade material in place, or
after subgrade treatment, eg. lime or cement stabilisation if available.

7.2 Pavement thickness design
The design of the pavement has been based on the following design inputs:

1. PSM has adopted a design traffic of 10" ESAs for a Heavy Industry road
as defined in Penrith City Council “Design guidelines for engineering
works for subdivisions and developments” (2003 — Table 2). The design
traffic should be confirmed by Goodman with the relevant authorities.

2. A design subgrade CBR of 1.5% has been adopted for CLAY subgrade on
the basis of the CBR tests results on the CLAY subgrade, ie. NATURAL
SOIL unit.

We have referred to Austroad Pavement Design (2012). We recommend two options of
the new pavements:

o Flexible asphalt pavement — Table 9
o Sealed granular pavement — Table 10
TABLE 9

MINIMUM PAVEMENT THICKNESS (CLAY SUBGRADE) —
FLEXIBLE ASPHALT PAVEMENT

MINIMUM
LAYER MATERIAL THICKNESS
(mm)
. Asphaltic Concrete
Wearing course (E=3000 MPa, mix = 11%) 180
Unbound granular material
Base course eg. DGB20 300
Unbound granular material
Sub-base course eg. DGB40 300
[PSM| PSM1541-140R
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TABLE 10
MINIMUM PAVEMENT THICKNESS (CLAY SUBGRADE) —
SEALED GRANULAR PAVEMENT

MINIMUM
LAYER MATERIAL THICKNESS

(mm)

Wearing course Asphaltic Concrete 75**
Unbound granular material

Base course eg. DGB20 400
Unbound granular material

Sub-base course eg. DGS40 400

Note:  **: Meets minimum asphalt thickness for industrial roads of 50 mm per Section 5.2.3 of Penrith
City Council Engineering Construction Specification for Civil Works.

If required the subgrade can be improved by chemical stabilisation which would result in
a thinner pavement. Such advice should be sought from PSM.

8 GENERAL

If at any time, the conditions are found to vary from those described in this report, further
advice should be sought.

For and on behalf of
PELLS SULLIVAN MEYNINK

GARRY MOSTYN
Principal
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for Urban Salinity
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APPENDIX A
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PSM Borehole ID
Page 1 of 5
Engineering Log - Non Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 18/05/2016
Project Name: Western North-South Link Road Completed: 18/05/2016
Hole Location: North of Sydney water pipeline Logged By: LT
Hole Position: 297083.0 m E 6255411.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination: ~ -90° RL Surface: 67.10 m
Hole Diameter: 110 mm Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Soil Description Observations
2
2|8 38 Hand
5 Samples o | = Material Descripti 223 an
o S aterial Description cnO
- ® © Tests E o .S —= SOIL NAME: Colour, structure, 4 .5 Lo Penetrometer ”Structure and .
3l £ |5 . [ Z | €9 i L SE|22 ucs Additional Observations
< © Q| @ Remarks Q S @9 plasticity, additional 53| agE
3 c S o| RL Depth © © [S 555G (kPa)
[ =] Q = —_ > Q|0 QO
S| a |a|= | m|m| & |Oh =0|ox|ggsgss
- O30
H L | CLAY: Grey and brown, low plasticity, with
[ sub-rounded to sub-angular, up to 3mm
[ gravel
N ES8 B %
[ 0.30-0.50 m é 7
} } } i CI-CH| CLAY: Pale grey, medium to high plasticity
[1]
[1] R
[1]
I L5 | 14 ,
I © Some ironstone bands
[1] 4
[1]
[1] i
[1]
I ] |
[1]
L1 | st
[1]
[1] -
i g | 27
[1] °
o -
Il g
g
N7 1
=~ =
apylll w : ) ) D
<Y b | CI-CH| CLAY: Orange and brown, medium to high
Z plasticity, trace sub-rounded, up to 2mm
} } } gravel
[1]
[1] — < 3
[1] ©
[1] i
[1]
[1] 4
[1] I
[ i CI-CH | CLAY: Pale grey, medium to high plasticity
[1]
[1]
[1] 7
[1] -
i g | 4T
[1]
i
[1] b
ZE
Il b
Il
Il R
Il
L
Method Penetration Water Samples and Tests Moisture Condition Consistency/Relative Density
AD/T - Auger drilling TC bit No resistance = Inflow U - Undisturbed Sample D - Dry VS - Very soft
AD/V - A drilling V bit : D - Disturbed Sample M - Moist S - Soft
WB -Wagﬁgcr)ren no v th{é’?u%';f" = Partial Loss SPT- Standard Penetration Test W - Wet F - Firm
SPT -Standard penetration test ~< Complete Loss  ES - Environmental Sample ot - \S,Llfrfy stiff
PT - Push tube TW - Thin Walled H - Hard
\L/L - I\_/eryloose
Classification Symbols - Loose
and Soil Descriptions ’E)/ID - ggglsl:am dense
Based on Unified Soil VD - Verydense
) ) ) . Classification System Ce - Cemented
See Explanatory Notes for details of abbreviations and basis of descriptions. C - Compact
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PSM Borehole ID
Page 2 of 5
Engineering Log - Non Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 18/05/2016
Project Name: Western North-South Link Road Completed: 18/05/2016
Hole Location: North of Sydney water pipeline Logged By: LT
Hole Position: 297083.0 m E 6255411.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination: ~ -90° RL Surface: 67.10 m
Hole Diameter: 110 mm Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Soil Description Observations
2
2|8 38 Hand
S Samples S| = Material Descripti o8 an
o S aterial Description cnO
- ® © Tests E o .S —= SOIL NAME: Colour, structure, 4 .5 Lo Penetrometer ”Structure and .
3l £ |5 . [ Z | €9 i L SE|22 ucs Additional Observations
< @ al @ Remarks Q ro% E-] plasticity, additional 53| agE
3 c S o| RL Depth © © [S 555G (kPa)
[ =] Q = —_ > Q|0 QO
S|l a |02 gl m|m| S |Oa =o|oxr|sggsgsg
— N M < D
; ; CLAY; paley grey, medium to high plasticity
} } ’ Vst
Il 7
7 } | SHALE: dark grey, extremely low to very low
‘ strength
\ i
\
‘ -« 6—
‘ ©
\ i
\
\ i
\
\
\
\
| i
\ =
! e | 7
\ °
o -
| )
1|5
e |8
a \ ] D
< ‘ B i
| z
\
\
‘ [Te]
\
\
\ i
\
\
\
\
| ]
\ =
[ o0 9
[Te]
\
| ]
\
\
\
‘ -
\
\ _
\
!
Method Penetration Water Samples and Tests Moisture Condition Consistency/Relative Density
AD/T - Auger drilling TC bit No resistance = Inflow U - Undisturbed Sample D - Dry - Very soft
AD/V - A drilling V bit ; D__ - Disturbed Sample M - Moist S - Soft
WB _Wagﬁggre” ing Vol th:ggu%glto < Partial Loss SPT- Standard Penetration Test W - Wet F - Fim
SPT -Standard penetration test ~< Complete Loss  ES - Environmental Sample ot - \S/gf,fy stiff
PT - Push tube TW - Thin Walled H - Hard
\L/L - I\_/eryloose
Classification Symbols - Loose
and Soil Descriptions '\D/ID - ggglsl:am dense
Based on Unified Soil VD - Verydense
) ) ) . Classification System Ce - Cemented
See Explanatory Notes for details of abbreviations and basis of descriptions. C - Compact
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PSM Borehole ID
BH-A
Page 3 of 5
Engineering Log - Non Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 18/05/2016
Project Name: Western North-South Link Road Completed: 18/05/2016
Hole Location: North of Sydney water pipeline Logged By: LT
Hole Position: 297083.0 m E 6255411.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination: ~ -90° RL Surface: 67.10 m
Hole Diameter: 110 mm Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Soil Description Observations
2
5 Samples g é Material Description %‘g Hand
- ® © Tests E ; § S SOIL NAME: Colour, structure, 4 .5 .“C3 o Pentﬁrgéneter ”Structure and .
o| % 8l 5 Remarks 2 |58 plasticity, additional %% o2 Additional Observations
5| 5 |58 §| R |Deptn| & | BE 55|55 P
S| a |a|= | m|m| & |Oh =00 88888
oAy - r  rr r r r +r _ - - - - - _ ____ !+ °r rr°rrr-+r ]
[ Continued on cored borehole sheet
[T T
[T
[T T
[T
[T 1
[T
[T B
[T
[11]] s | 114
[T ©
[T i
[T
[T i
[T
[T i
[T
[T |
[T
[T -
I —8 | 127
[T
[T T
[T
[T T
[T
[T 1
[T
[T B
[T
[11]] L% | 134
[T ©
[T i
[T
[T i
[T
[T i
[T
[T |
[T
[T -
I 8 | M
[T
[T T
[T
[T T
[T
[T 1
[T
[T B
[T
L]

Method Penetration = VﬂVater U USe:jmplebs gnsd Teslts Moistl‘-_L)lre andition Consistency/Relative Density
AD/T - Auger drilling TC bit No resistance nflow - Undisturbed Sample v & g™
AV - uger driling V' bit through fo <1 PartialLoss  Zpy 2{2‘,;’52%’ Pemabetion Test W I Wer! F - Fim
SPT -Standard penetration test ~< Complete Loss  ES - Environmental Sample St Do et
PT - Push tube TW - Thin Walled b e

- oo
Classification Symbols - >
and Soil Descrl{)tions '\D/ID - ggglsl:am dense
Based on Unified Soil VD - Verydense
) ) ) . Classification System Ce - Cemented
See Explanatory Notes for details of abbreviations and basis of descriptions. C - Compact
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PSM 3.00.2 LIB.GLB Log |

PSM Borehole ID
Page 4 of 5
Engineering Log - Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 18/05/2016
Project Name: Western North-South Link Road Completed: 18/05/2016
Hole Location: North of Sydney water pipeline Logged By: LT
Hole Position: 297083.0 m E 6255411.0 m N MGA 56 Checked By: CF
y
Drill Model and Mounting: Commachio Geo305 Inclination: ~ -90° RL Surface: 67.10 m
g
Barrel Type and Length: NMLC 3.6 m Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Rock Substance Rock Mass Defects
Strength
s {0 ) - Is(50) Defect Descriptions / Comments
wa 2 Material Description Weathering| ®- Axial Defect
3 SEER g E £ (tezggKf;mith(i:r? é?:{ ccg):\?g] ozliﬁghsﬁg(rzctjlﬁlfss O - Diametral Spacing Description, alpha/beta, infilling
% % S 8 %Q RL |Depth| & alteration, cementation, etc as applicable) g S2_.e (mm) . or coatltr;ci;éksntzsp;e,ort%léghness,
S|2|F|x Slm | m | & ) 222z |, £z 82888 '
Continued from non-cored borehole sheet LUISHpu|D>SST>5W Voao =
L1 [ [ [
SHALE: dark grey, no distinct structure [ [ | |
7] [ T [ \
[ T [ \
| % s
. 7 | | |l | ‘ —BP5°CLVNIRS
[ \ (i [ \
E [ \ (i [ \
10.95m [ \ ‘ (i [ \
':l?;“) o | 11— I \ (i [ \
a2 © ] [N A | CZRF 10 mm
a
] z g i JT60° CLVNIRS
7R \ (i [T
\ \ \ (i [T
\ \ \ (i [T
o | o i \ \ \ (i [T
=|° ! L RN
\ \ \ (i [T
11,?53(210 | ] ’ [ A A
02 | = | a0
1;,2-; 3 \ \ \ (i [T
- \ \ \ (i [T
g \ \ \ (i [T
k] \ \ \ (i [T
=) -
9] \ \ \ (i [T
2|8 NZ7ERELZERENEREE
Z|l s \ \ \ (i [T
z \ \ \ (i [T
280m B7RNEN JRNNEREN
1s(50) T
a0 \ \ \ (i [T
MPa i— | 13 | | | [ | CZ RF 20 mm
Yo}
\ \ \ (i [ \
_ I Y \ (i [ \
T | PLfr |
| | [ | | FBP5°CLVNIRS
} } } } } } } } } -BP 5° CLUN RS
i N A 11| 1| Fy -BPOTCNIRS
[ \ (i (i
[ \ (i (i
o | = o . o I ué\u L1
a3 14— Becoming distinctly laminated, laminations are || | BE BE
8| g | aoi © sub-horizontal
- MPa [ \ (i (i
[ \ (i (i
[ \ (i (i
14.50m N [ \ (i (i %
Is(50) [ \ f [N A 7 —CZRF 20 mm
d=0.3 i o
a=03 No distinct structure I \ (N \
MPa [ \ (i [ \ o
|| ‘ Ll N ‘ —1S 0° CL CO 10 mm
[ % \ (i [ \
| 77 ! L1 || | —BP5°CLVNIRS
Method Water Weathering Defect Type Infilling/Coating Roughness
i i EW - Ext ly Weathered FT - Fault CN - Cl SL - Slickensided
ﬁg/\/‘r/:ﬁﬂgz:g::”::g ﬁ)iﬁm = Inflow HW  Highly Weathered S5 . Shear Surface SN st POL -Polished
WB - Wagshbore 9 << Partial Loss MW - Mgdera(ely Weathered SZ - Shea_r Zone_ VN -Vene_er S - Smooth
HQ3- Wireline core (63.5 mm) ~ Complete Loss B Py eenere - seam RE  Rok agments VR Very Rougn
PQ3- Wireline core (85.0 mm) Strength IS - Infiled Seam G - Gravel Shape
g_I?T- gtar;]dfrg penetration test Graphic Log/Core Loss \E/t - \E/xtreaner Low JC'I<')- JCoin: . § - g?{‘d zs - E’:Ianard
- - ‘er ow - ontaci - 1l - urve
ush tube m ]: lCzre rtecoverted.(:;atChing L - Lovs’ CZ - Crushed Zone CA - Calcite UN - Undulating
Indicates material M - Medi VN - Vei CL - CI ST - St d
<] L No core recovery H - Highlum FZ - Fref;r(;ture Zone FE - Iroany R - Irrzgzlear
= VH - Very High BSH - Bedding Shear QZ - Quartz
See Explanatory Notes for details of abbreviations and basis of descriptions. EH - Extremely High DB - Drilling Break X - Carbonaceous
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PSM Borehole ID
BH-A
Page 5 of 5
Engineering Log - Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 18/05/2016
Project Name: Western North-South Link Road Completed: 18/05/2016
Hole Location: North of Sydney water pipeline Logged By: LT
Hole Position: 297083.0 m E 6255411.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination:  -90° RL Surface: 67.10 m
Barrel Type and Length: NMLC 3.6 m Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Rock Substance Rock Mass Defects
Strength
o 2 > . - Is(50) Defect Descriptions / Comments
| @8 S Material Description Weathering| @ - Axial Defect
3| . g R EL‘E E (tei?ngf;kI'E:Eh(i:r?eI;:Ir ’cg:gg]ozliﬁgftl::?ctjl:lfss O - Diametral Spacing Descrip_tion, alpha/beta, infilling
% % S 8 %g RL |Depth @ alterétion, cémentation, etc as ap’plicable) ' é S2_.e (mm) - or coat;ﬂ?éksn?sg?bi%:ghness,
2= |F | m) | m | S F325.@=.=:-25 §8888
9 o | o SHALE: dark grey, no distinct structure(continued) | | ! ! RN !
s = | © |s2m 4 ! N AR ' L-BPO°CLWNIRS
z 1:5:(301) \ \ \ [ 1] [ | \
2=0.1 Hole Terminated at 15.26 m T [ T O O O B O
MPa . Target depth T Pl LT
T Pl [
T T Pl [
T Pl [
E T Pl [
T Pl [
- | 16 Ll Pl [
0 T Pl [
_ T Pl LT
T Pl [
_ Ll Pl [
T Pl [
| T Pl [
T Pl [
i T Pl [
T Pl [
- T Pl [
3 7 Ll Pl [
T Pl [
T T Pl [
T Pl [
7] T Pl [
T Pl [
T T Pl [
T Pl [
E T Pl [
T Pl [
L& | 18— T Pl [
N T Pl [
_ T Pl LT
T Pl [
_ Ll Pl [
T Pl [
| T Pl [
T Pl [
i T Pl [
T Pl [
- T Pl [
EXRE EREREERERERERERE
T Pl [
T T Pl [
T Pl [
7] T Pl [
T Pl [
T T Pl [
T Pl [
E T Pl [
T Pl [
L1l T L1l
Method Water Weathering Defect Type Infilling/Coating Roughness
AOIT-Auger il TC b o g pore oo oL s
s - Wastbore < partalLoss ol ol S R B d B B
HQ3- Wireline core (63.5 mm) ~= Complete Loss F - Fresh SM- Seam RF - Rock fragments VR - Very Rough
PQ3- Wireline core (85.Q mm) Strength IS - Infiled Seam G - Gravel Shape
SPT- Standard penetration test Graphic Log/Core Loss EL - Extremely Low JT - Joint S - Sand PR - Planar
PT - Push tube . VL - VeryLow CO - Contact Z - Sit CU - Curved
m lCore recoveredl (hatching L - Low CZ - Crushed Zone CA - Calcite UN - Undulating
S s e i ftem eGS0 o
== No core recovery VH - Vegry High BSH - Bedding Shear QZ - Quartz ¢
See Explanatory Notes for details of abbreviations and basis of descriptions. EH - Extremely High DB - Drilling Break X - Carbonaceous




JOBNo.. PSMISHI.50BH ID: Blt-A
PROJECT: WESTERN NORTH-SOUTH. LINK'
LOCATION: NOKTHERN SITE

FROM: 10.06 mTO: |4 OO~ DATE:I$/5716

BH-A START CORING: AT lo.m :

JOB No.: PSMISk].S0BH ID: Bl -A :
PROJECT: WESTERN NORTH-SOUTH . LINIK
LOCATION: NOKTHERN SITE

FROM: |4.00 m TO:\S.26 mDATE:IS/5716 |

EOH AT 1S.26m

Goodman Property Services (Aust) Pty Ltd
Western North South Link Road
Erskine Park, NSW
CORE PHOTOGRAPHY - BH-A

BN Pells Sullivan Meynink PSM1541-140R Appendix C-1
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PSM Borehole ID
Page 1 of 4
Engineering Log - Non Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 17/05/2016
Project Name: Western North-South Link Road Completed: 17/05/2016
Hole Location: South of Sydney water pipeline Logged By: LT
Hole Position: 297058.0 m E 6255229.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination: ~ -90° RL Surface: 66.50 m
Hole Diameter: 110 mm Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Soil Description Observations
2
2|8 38 Hand
5 Samples o | = Material Descripti 223 an
o S aterial Description cnO
- ® © Tests E o .S —= SOIL NAME: Colour, structure, 4 .5 Lo Penetrometer ”Structure and .
3l £ |5 . [ Z | €9 i L SE|22 ucs Additional Observations
< © Q| @ Remarks Q S @9 plasticity, additional 53| agE
3 c S o| RL Depth © © [S 555G (kPa)
[ =] Q = —_ > Q|0 QO
S| a |a|= | m|m| & |Oh =0|ox|ggsgss
— N M < D
N s >< L | Sandy CLAY: brown, low plasticity, fine to
[ Y coarse grained sand
I 1 x. s
X -
Il s
[1] o
‘ ‘ ‘ = >< ________________ —
I | Cl | CLAY: light grey and mottled orange, medium
i plasticity
} } } ES1ES 7 i
0.80-1.00 m
1 ZE N ,
I © Becoming pale grey and mottled red
[1] 4
[1] D
[1] i
[1]
Il |
ﬂ; Il Some ironstone bands
Il
Il
I ro
I NS
Il 3
Il 5 7
| E
] |8 i St
apgll & — Vst
<y |3 T
z
Il
Il R
Il ©
N I .
Il ©
Il J
Il
Il 4
Il
Il )
Il
N i M
Il
I ro
I NS
Il
Il N
Il
Il b
Il ]
Il b
Il
] . H
Il
L
Method Penetration Water Samples and Tests Moisture Condition Consistency/Relative Density
AD/T - Auger drilling TC bit No resistance = Inflow U - Undisturbed Sample D - Dry VS - Very soft
AD/V - A drilling V bit : D - Disturbed Sample M - Moist S - Soft
WB -Wagﬁgcr)ren no v th{é’?u%';f" = Partial Loss SPT- Standard Penetration Test W - Wet F - Firm
SPT -Standard penetration test ~< Complete Loss  ES - Environmental Sample ot - \S,Llfrfy stiff
PT - Push tube TW - Thin Walled H - Hard
\L/L - I\_/eryloose
Classification Symbols - Loose
and Soil Descriptions ’E)/ID - ggglsl:am dense
Based on Unified Soil VD - Verydense
) ) ) . Classification System Ce - Cemented
See Explanatory Notes for details of abbreviations and basis of descriptions. C - Compact
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PSM Borehole ID
BH-B
Page 2 of 4
Engineering Log - Non Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 17/05/2016
Project Name: Western North-South Link Road Completed: 17/05/2016
Hole Location: South of Sydney water pipeline Logged By: LT
Hole Position: 297058.0 m E 6255229.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination: ~ -90° RL Surface: 66.50 m
Hole Diameter: 110 mm Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Soil Description Observations
2
5 Samples g é Material Description %‘g Hand
- "E © Tests E ; § S SOIL NAME: Colour, structure, 4 .5 é 2 Pentﬁrggweter ”Structure and .
3| 3 8| & Remarks g £ 153 plasticity, additional % =R = oo Additional Observations
z S S5 g RL |Depth ® s§ 55|50 (kPa)
S| a |a|= | m|m| & |Oh =00 88888
Il 3 Cl | CLAY: pale grey and mottled red, medium
H g plasticity M| H
7 } % SHALE: grey, extremely low strength
S g
a | [Im| T
< | 3 D
‘ z
\
; ; | ; ] Continued on cored borehole sheet
LT -2 | 6
[11] ©
[11] i
[11]
[11] i
[11]
1] |
[11]
T i
[11]
[11] )
I 3| ]
[11]
[11] 7
[11]
[11] 7
[11]
[11] b
[11]
[11] R
[11]
LT -2 | 8-
[11] ©
[11] i
[11]
[11] i
[11]
1] |
[11]
T i
[11]
[11] )
il 5| 07
[11]
[11] 7
[11]
[11] 7
[11]
[11] b
[11]
[11] R
[11]
L]
Method Penetration = VﬂVater U USe:jmplebs gnsd Teslts Moistl‘-_L)lre andition Consistency/Relative Density
AD/T - Auger drilling TC bit No resistance nilow - Undisturbed Sample - Dry \S/S - \S/glf'ty soft
AV - uger driling V' bit through fo <1 PartialLoss  Zpy 2{2‘,;’52%’ Pemabetion Test W I Wer! F - Fim
SPT -Standard penetration test ~< Complete Loss  ES - Environmental Sample ot - \S/gf,fy stiff
PT - Push tube TW - Thin Walled H - Hard
- .
Classification Symbols B >
and Soil Descrl{)tions '\D/ID - ggglsl:am dense
Based on Unified Soil VD - Verydense
) ) ) . Classification System Ce - Cemented
See Explanatory Notes for details of abbreviations and basis of descriptions. C - Compact
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PSM Borehole ID
Page 3 of 4
Engineering Log - Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 17/05/2016
Project Name: Western North-South Link Road Completed: 17/05/2016
Hole Location: South of Sydney water pipeline Logged By: LT
ole Position: Om Om ecke :
Hole Posit 297058.0 m E 6255229.0 m N MGA 56 Checked By: CF
rill Model and Mounting: ommachio Geo nclination:  -90° urface: 50 m
Drill Model and M ting: C hio Geo305 Inclinat 90 RL Surf 66.50
Barrel Type and Length: NMLC 3.6 m Bearing: Datum: AHD Operator:  Soilcheck
rilling Information ock Substance ock Mass Defects
Drilling Infe ti Rock Subst: Rock M. Defect
Strength
o 2 > . - Is(50) Defect Descriptions / Comments
| = 88 3 ROCK thégtggfgu?esg;ﬁtgge structure Weatheringl @ - Axial Defect L —
3 S gg 2 (texture, fabric mineral ’compositio’n hardness O- Diametral Spacing Description, alpha/beta, infillng
£ 2 S 8 %Q RL |Depth| & alteration, cementation, etc as applicable) Sco_. e (mm) - or coatltr;ci;éksntzsp;e,ort%léghness,
[ e 7 - =] )
2= |F | m) | m | S F325.@=.=:-25 §8888
P P T T P
T T O O O B B
7 T T O O O B B
T T O O O B B
7 T T O O O B B
T T O O O B B
b T T O O O B B
Continued from non-cored borehole sheet ‘ ‘ ‘ ‘ U ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
] SHALE: brown and grey, no distinct structure ; ; ; ; ; ; ; ; ; [-1S0° CL CO 80 mm
5.95m
15(50, 0
g | o |
a=0.1
MPa 4 I RN | [-BP30°CLVNSTS
| 1 | | —JT85°CLVNCUS
B CLAY: pale grey and brown B } } B } } } } } } B } "BP10°CLVNIRS
i T T O O O B B
T T O O O B B
i T T O O O B B
T T O O O B B
0 . (T O O O O
7'01?50) 3 SHALE: dark grey and brown, iron staining N7Z7EEN ?\ N7
g0z throughout, indistinct sub-horizontal laminations \ [ [ I
a=0. —
ol o MPa \ [ I I
S| ® \ [ I I
7 \ [ I I
- \ [ I I
s b \ [ I I
< \ [ I I
ol 8 - \ [ I I —JT30°CLVNIRS
- =
S|4 © \ [ (N 1 1
Zls - 88— \ [ ] ] 7 —JT 60° CN CU RF
} } } } } } } “ -1 0° CL CO 10 mm
\ [ I I
8.40m i \ [ ’ I I
1s(50)
d=0.2 \ [ I I
a=02 i \ ] HEEERR
\ [ I I
i \ [ I I
' N7 I I | BP 0° CN PR RF
R 9 Becoming grey N7 I A
9.0 — —
(5 0N
ea T || A
I \ I I
S| 3 7 I \ I I .
| | R R —1S 0° CL CO 50 mm
I \ I I
I \ I I
Is50) B [ \ [ I
9.98m03 I \ I A
MPa L ! L1 L1
Method Water Weathering Defect Type Infilling/Coating Roughness
i i EW - Ext ly Weathered FT - Fault CN - Cl SL - Slickensided
ﬁg/\/‘r/:ﬁﬂgz:g::”::g ﬁ)iﬁm = Inflow HW  Highly Weathered S5 . Shear Surface SN st POL -Polished
WB - Wagshbore 9 << Partial Loss MW - Mgdera(elyWealhered SZ - Shea_rZone_ VN -Vene_er S - Smooth
HQ3- Wireline core (63.5 mm) ~ Complete Loss B Py eenere - seam RE  Rok agments VR Very Rougn
PQ3- Wireline core (85.Q mm) Strength IS - Infiled Seam G - Gravel Shape
g_I?T- gtar;]dfrg penetration test Graphic Log/Core Loss \E/t - \E/xtreaner Low JC'I<')- JCoin: . § - g?{‘d 25» E’:Ianard
- - ‘er ow - ontaci - 1l - urve
ush fube m Core recovered (hatching L - Lova’ CZ - Crushed Zone CA - Calcite UN - Undulating
HeH indicates material) M - Medium VN - Vein CL - Clay ST - Stepped
=5 No corerecovery B T ey £ -bosing aheer G Goare o e
See Explanatory Notes for details of abbreviations and basis of descriptions. EH - Extremely High DB - Drilling Break X - Carbonaceous




PSM PSM1541.50 BH LOGS - CORED.GPJ <<DrawingFile>> 03/06/2016 18:53 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: PSM 3.00.2 2015-10-23 Prj: PSM 2.01 2015-04-07

S_AU_CORE_BH

PSM 3.00.2 LIB.GLB Log |

PSM Borehole ID
BH-B
Page 4 of 4
Engineering Log - Cored Borehole Project No.: PSM1541.50
Client: Goodman Commenced: 17/05/2016
Project Name: Western North-South Link Road Completed: 17/05/2016
Hole Location: South of Sydney water pipeline Logged By: LT
Hole Position: 297058.0 m E 6255229.0 m N MGA 56 Checked By: CF
Drill Model and Mounting: Commachio Geo305 Inclination:  -90° RL Surface: 66.50 m
Barrel Type and Length: NMLC 3.6 m Bearing: Datum: AHD Operator:  Soilcheck
Drilling Information Rock Substance Rock Mass Defects
Strength
o 2 > Material Descrinti Is(50) Defect Descriptions / Comments
| = 88 3 ROCK TYPE?(?glacl)uresg;g Is??e structure Weathering @ - Axial Defect
Bl o B g ’:_L‘E E (texture, fabric, hineral ’cgmpositio’n, hardness, 9 Diametral Spacing Descrip_tion, alpha/beta, infilling
% % S 8 %g RL |Depth @ alteration, cementation, etc as applicable) g S2_.e (mm) . or coat;ﬂ?éksn?sg?bi%:ghness,
2= |F | m) | m | S F325.@=.=:-25 §8888
SHALE: grey, indistinct sub-horizontal laminations ; ; ; ; ; ; ; ; ;
7] [ \ (i (i
[ \ (i (i
[ \ (i (i
I | ] ] —1S 0° CL CO 60 mm
E T [ \ (i (i
g [ \ (i (i
ol 8 } } } } } } } } } | IS 0° CL CO 70 mm
TR N ] K RRRRRERR
Zl B d=0.1 8 1
z a=0.1 [ \ (i [T
MPa I ! P
[ \ (i [T
_ [ \ (i [T
11.f§g10) [ | 2 [ A A
d=0.2 [ \ 1 L
1;,2-; NO CORE T Pl [
i T Pl [
[ [ [
0 Hole Terminated at 11.88 m T T O O O B B
3 | 127 Target depth RN
T Pl [
T T Pl [
T Pl [
7] T Pl [
T Pl [
T T Pl [
T Pl [
E T Pl [
© T Pl [
—8' 13— T Pl [
T Pl [
_ T Pl [
T Pl [
_ T Pl [
T Pl [
| T Pl [
T Pl [
i T Pl [
T Pl [
0 T Pl [
R RN
T Pl [
T T Pl [
T Pl [
7] T Pl [
T Pl [
T T Pl [
T Pl [
E T Pl [
T Pl [
L1l T || L
Method Water Weathering Defect Type Infilling/Coating Roughness
40T Auger g T b o g pore oo o gl
WB - Washbore << Partial Loss MW - Mgdera(ely Weathered SZ - Shea_r Zone _ VN -Vene_er S - Smooth
HQ3- Wireline core (63.5 mm) ~a Complete Loss SW - Siightly Weathered S Soading parting co- ﬁiiﬁ“figmems VR vorhough
PQ3- Wireline core (85.Q mm) Strength IS - Infiled Seam G - Gravel Shape
BT Punapenetationtest - Graphic Log/Core Loss W veion " C0 " Contac 2 s CU - Curved
Core recovered (hatchin - - - i - i
]: indicates materia(l) 9 k/l - kAoev;ium Sﬁ - 8:::hed Zone gt\ - glaakyme g'lr\" - g{\eti)l:)l:gng
=2 -1 No core recovery W Cleg " bigh EgH -E:ﬁ;\'e éﬁgir gi: 'Sif-mz R - Ineaular
See Explanatory Notes for details of abbreviations and basis of descriptions. EH - ExtrryemSIy High DB - DrillinggBreak X - Carbonaceous




JOB N;T}sl"“;‘rl.ﬂ)BH ID: BH-B
PROJECT: WESTERN NORTH-SOQUTH Lunk
LOCATION: SOUTHERN SITE

FROM: 5. 28 TO:/0.COmDATE: 12/5716

PSMIS4].50 RBH-B  START CORING AT 5.78m

JOB No.. PSMISk|.50BH ID: BH-B
PROJECT: WESTERN NORTH-SOUT™M LunKk
LOCATION: SOUTHERN SITE

FROM: 10 .00m TO: I\.88m. DATE: 13/5716

Goodman Property Services (Aust) Pty Ltd
Western North South Link Road
Erskine Park, NSW
CORE PHOTOGRAPHY - BH-B
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EXPLANATION SHEET - SOIL DESCRIPTION

DEFINITIONS

Soil:

In engineering terms, soil includes every type of uncemented or
partially cemented inorganic or organic material found in the

ground. In practice,

if the material

can be remoulded or

disintegrated by hand in its field condition or in water it is described
as a soil. Other materials are described using rock description terms.

Classification symbol & soil name:

Soils

are described

in accordance with

the Unified Soil

Classification (UCS) as shown in the table on Sheet 2.

Support:
C- Casing
T- Timbering

See rock description on Sheet 3 for method and samples / field test

definitions.

PARTICLE SIZE DESCRIPTIVE TERMS

DENSITY OF GRANULAR SOILS

TERM DENSITY INDEX (%)
Very loose <15
Loose 15-35
Medium Dense 35-65
Dense 65 -85
Very Dense >85
Where no SPT data, the following descriptions are used:
Loose: Can be removed from exposure by hand in a
disaggregated form.
Compact (C)  Only removed from exposure with an implement,
material readily disaggregated by physical means.
Cemented (Ce) Only removed from exposure with an implement,

material cannot be disintegrated / remoulded in air/

water.

MINOR COMPONENTS

NAME SUBDIVISION SIZE
Boulders >200 mm
Cobbles 63 mm to 200 mm
coarse 20 mm to 63 mm
Gravel medium 6 mm to 20 mm
fine 2.36 mm to 6 mm
coarse 600 um to 2.36 mm
Sand medium 200 um to 600 um
fine 75 pm to 200 pm

MOISTURE CONDITION

CONDITION

FIELD GUIDE

Dry

through hands.

Looks and feels dry. Cohesive and
cemented soils are hard, friable or powdery.
Uncemented granular soils run freely

Moist

Soil feels cool and darkened in colour.
Cohesive soils can be moulded. Granular
soils tend to cohere

Wet

As for moist but with free water forming on
hands when handles

CONSISTENCY OF COHESIVE SOILS

PROPORTION OF
TERM ASSESSMENT GUIDE MINOR
COMPONENT
Presence just detectable
by feel or eye, but soil Coarse grained soils:
Trace of properties little or no <5%
different to general Fine grained soils:
properties of primary <15%
component.
Presence easily dfetected Coarse grained soils:
) by feel or eye, soil 5. 12%
With some | properties little different Fine grained soils:
to general properties of 15 -30%
primary component.
SOIL STRUCTURE
ZONING CEMENTING
Continuous
Lavers across Weakly Easily broken up by
4 exposure of Cemented hand in air or water
sample
Discontinuous Effort is required
Lenses layers of Moderately | to break up the soil
lenticular Cemented by hand in air or
shape water
Only removed from
exposure by
Cemented implement, material
Irregular does not
inclusions of disaggregate
Pockets different Only removed from
material exposure by
Compact implement, material
readily disaggregated
by physical means

UNDRAINED
TERM STRENGTH FIELD GUIDE
SU (kPa)
A finger can be pushed well
Very Soft <12 into the soil with little effort
A finger can be pushed into
Soft 12-25 the S(;gil to abouthSmm depth
The soil can be indented about
Firm 25-50 Smm with the thumb, but not
penetrated
The surface of the soil can be
Stiff 50 - 100 indented with the thumb, but
not penetrated
The surface of the soil can be
Very Stiff 100 —200 marked, but not indented with
thumb pressure
The surface of the soil can be
Hard >200 marked only with the
thumbnail

PSM

| Pells Sullivan Meynink

GEOLOGICAL ORIGIN

Weathered in place soils:
Structure and fabric of parent rock visible

Extremely
weathered
Residual Soil

Structure and fabric of parent rock not visible

Transported soil:

Aeolian
Alluvium
Colluvium

Lacustrine
Marine

Man Made:
Fill

Deposited by wind

Deposited by streams and rivers
Deposited on slopes (transported downslope by

gravity)
Deposited by lakes

Deposited in ocean basins, bays, beached and

estuaries

Fill may be significantly more variable between
tested locations than naturally occurring soils

Page 1 of 4



EXPLANATION SHEET - SOIL DESCRIPTION

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

FIELD IDENTIFICATION PROCEDURES
(EXCLUDING PARTICLES LARGER THAN 60 mm AND BASING usc PRIMARY NAME
FRACTIONS ON ESTIMATED MASS)*
=
& n Wide range in grain size and substantial
Q <Z,: = o o~ | amounts ofall intermediate particle sizes. Gw GRAVEL
EE|Ld>ESE
5 9 Eld5d5E
n 2 = =2 : : :
“E AEG G Predominantly one size or a range of sizes GP GRAVEL
o ™ L§ Sg with more intermediate sizes missing.
4 2 S .5
a é - ez w2 Non-plastic fines (for
"2 Bl 2|OER| 4 %‘1 < = 2| identification procedures see ML GM SILTY GRAVEL
Sve gl = S| mE3558 bel
o = SE|SEZZE e elow)
é S22 o S| Yoz gE
Cs [5 k= 5 <£E & g s
= % 2 e 2O o § < Plastic fines (for identification procedures GC CLAYEY GRAVEL
©— 3|2 see CL below)
<Z5| 2
o ~§ ﬂ 2}
O 5 > = . . L. .
b= 9 5 Wide range in grain sizes and substantial SW SAND
E 2| 5 <Zt 2L o o~ | amounts of all intermediate sizes missing
s | 8| Ee|m9zEcE
S g o Eld528E
a Slng 2 Predominantly one size or a range of sizes Sp SAND
§ g % S g with some intermediate sizes missing.
= [
o E 3 2 § 2o Non-plastic fines (for
§ i _Tés 2l wzg 27| identification procedures see ML SM SILTY SAND
2| =g|2=3g2¢ below).
2| £ <zZaEd
- =as%s
R o r = < ©
k) 5 N Plastic fines (for identification procedures SC CLAYEY SAND
2 b= see CL below).
<
a
- g IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.
©n © -
(:31 § é § % Dry strength Dilatancy Toughness
R2n| S| <ER]  NonetoLow Quick to slow None ML SILT
DE5| | TE g
Z~ = i R
é 55 n 5. é Medium to High None Medium CL CLAY
OE<E e
% E 8 2 Low to medium | Slow to very slow Low OL ORGANIC SILT
£0o3
R g n
7.2 : = ?| Lowtomedium | Slow to very slow Low to medium MH SILT
] Ec
ZE| |D=E
° BE 5 High None High CH CLAY
5 n T8
= R : , ~ OH ORGANICCLAY
7 % Mediumto High None Low to medium
HIGHLY ORGANIC SOIL Readily identified by colour, odour, spongy feel Pt PEAT
and frequently by fibrous texture

o Low plasticity — Liquid Limit W less than 35%. ® Medium plasticity — W[ between 35% and 50%.

*Taken from AS1726 (1993)
COMMON DEFECTS IN SOIL

TERM DEFINITION
Parti A surface or crack across which the soil has little or no tensile strength. Parallel or sub parallel to layering
arting :
(e.g. bedding). May be open or closed.
. A surface or crack across which the soil has little or no tensile strength but which is not parallel or sub parallel to
Joint layering. May be open or closed. The term 'fissure' may be used for irregular joints <0.2 m in length.
Sheared Zone Zone in clayey soil with roughly parallel near planar, curved or undulating boundaries containing closely spaced,

smooth or slickensided, curved intersecting joints which divide the mass into lenticular or wedge shaped blocks.

Sheared Surface

A near planar curved or undulating, smooth, polished or slickensided surface in clayey soil. The polished or
slickensided surface indicates that movement (in many cases very little) has occurred along the defect.

Softened Zone A zone in clayey soil, usually adjacent to a defect in which the soil has a higher moisture content than elsewhere.
Tub Tubular cavity. May occur singly or as one of a large number of separate or inter-connected tubes. Walls often
ube coated with clay or strengthened by denser packing of grains. May contain organic matter
Tube C Roughly cylindrical elongated body of soil different from the soil mass in which it occurs. In some cases, the soil that
ube Cast makes up the tube cast is cemented.
Sheet or wall like body of soil substance or mass with roughly planar to irregular near parallel boundaries that cuts
Infilled Seam

through a soil mass. Formed by infilling of open joints.

PSM
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PSM

EXPLANATION SHEET - ROCK DESCRIPTION

DEFINITIONS

Rock Substance:

In engineering terms rock substance is any naturally
occurring aggregate of minerals and organic material which
cannot be disintegrated or remoulded by hand in air or
water. Other material is described using soil descriptive
terms. Effectively homogenous material may be isotropic
or anisotropic.

Defect:
Discontinuity or break in the continuity of a substance or
substances.

Mass:

A body of material that is not effectively homogeneous. It can
consist of two or more substances without defects, or one or
more substances with one or more defects.

Method:
AD/T Auger drilling with tcbit
ADN Auger drilling with vbit
AS Auger screwing
AT Air track
B Dozer blade
BH Backhoe bucket
CT Cable tool
DB Washbore drag bit
DT Diatube
E Excavator
EH Excavator with hammer
HA Hang auger
HMLC HMLC core barrel
HQ3 Coring 63.5mm diameter, triple tube, wireline
Mz Mazier
N Natural exposure
NMLC NMLC core barrel
NQ3 Coring 45.1mm diameter, triple tube, wireline
PQ3 Coring 83.1mm diameter, triple tube, wireline
Pushed SPT Pushed SPT
PT Push tube
R Ripper
RR Rock roller
SPT Driven SPT
WB Washbore
X Existing excavation
Core Quality:
TCR Total Core Recovered (%)
RQD Rock Quality Designation (%)
Samples and Field Tests:
B Bulk Disturbed Sample
BLK Block sample
C Core sample
CBR CBR mould sample
D Small disturbed sample
ES Soil sample for environmental testing
EW Water sample for environmental testing
G Gas sample
LB Large bulk disturbed sample
M Mazier type sample
P Piston sample
SPT Standard Penetration Test
U Undisturbed push in sample
w Water sample
Rock Strength:
A Axial point load test result (Is50)
D Diametral point load test result (Is50)
Water:
= Inflow
< Partial Loss

- Complete Loss

| Pells Sullivan Meynink

SUBSTANCE DESCRIPTIVE TERMS

Rock name:

Simple rock names are used rather than precise geological
classification

Particle size (for sandstone):

Coarse - Mainly 0.6mm to 2mm

Medium - Mainly 0.2mm to 0.6mm

Fine - Mainly 0.05mm (just visible) to 0.2mm

Fabric:

Massive - No layering or penetrative fabric

Indistinct - Layering or fabric visible. Little effect on

properties

Distinct - Layering or fabric is easily visible. Rock breaks
more easily parallel to layering of fabric

Bedding:

Thinly Laminated - <6mm
Laminated - 6 — 20mm

Very Thinly Bedded - 20 — 60mm
Thinly Bedded - 60 — 200mm
Medium Bedded - 200 — 600mm
Thickly Bedded - 600 — 2000mm
Very Thickly Bedded - >2000mm

ROCK SUBSTANCE STRENGTH

ABBR

TERM

POINT
LOAD
INDEX,
1S50
(MPA)

FIELD GUIDE

EL

Extremely
Low

<0.03

Easily remoulded by hand
to a material with soil
properties

VL

Very Low

>0.03=0.

Material crumbles under
firm blows with sharp end
of pick; can be peeled
with a knife; pieces up to
30mm thick can be broken
by finger pressure.

Low

>0.1<0.3

Easily scored with a
knife; indentations 1mm
to 3mm show with firm
bows of a pick point; has
a dull sound under
hammer. Pieces of core
150mm long by 50mm
diameter may be broken
by hand. Sharp edges of
core may be friable and
break during handling.

Medium

>0.3<1.0

Readily scored with a knife;
a piece of core 150mm long
by 50mm diameter can be
broken by hand with
difficulty.

High

>1<3

A piece of core 150mm
long by 50mm cannot be
broken by hand but can
be broken by a pick with
a single firm blow; rock
rings under hammer.

VH

Very High

>3<10

Hand specimen breaks
after more than one blow
of a pick; rock rings
under hammer.

EH

Extremely
High

>10

Specimen requires many
blows with geological pick
to break; rock rings under
hammer.
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EXPLANATION SHEET - ROCK DESCRIPTION

CLASSIFICATION OF WEATHERING A zone of closely spaced defects (mainly
ABBR TERM FIELD GUIDE F7 Fracture join_ts, b(_adding, cIe_avage and/or _
F Eresh Rock substance unaffected by d Zone | schistosity) comprised of core lengths in
weathering _ the order of 50mm or less.
Rock substance affected by weathering BSH | B8YdING | A shear formed along a bedding plane
to the extent that partial staining or Shear
partial discolouration of the rock DB Driling | b iling induced break
SW Slightly substance (usually by limonite) has Break
Weathered | taken place. The colour and texture of
the fresh rock is recognisable; strength SHAPE TERMS
properties are essentially those of the ABBR TERM FIELD GUIDE
fresh rock substance -
- The defect does not vary in
The whole of the rock substance is PR Planar orientation
discoloured, usually by iron staining or The defect h Jualch
Mw | Moderately | bleaching, to the extent that the colour cu Curved ‘'ne defect has a gradual change
Weathered | of the fresh rock is no longer in orientation
recognisable. UN Undulating | The defect has a wavy surface
ST Stepped The defgct has one or more
Rock strength is changed by weathering. well defined steps
The whole of the rock substance is IR Irregular The defect has many sharp
discoloured, usually by iron staining or changes of orientation
Highly bleachirjg to the_ extent that the colour of
HW Weathered the original rock is not recognisable. ROUGHNESS TERMS
nge minerals are decomposed to clay ABBR TERM FIELD GUIDE
minerals. Porosity may be increased by -
leaching or may be decreased due to SL Slickensided Grooved or striated surface,
the deposition of minerals in pores. - “S‘,Ja”y polished
Material is weathered to such an extent POL Polished Shiny smooth surface
EW Extremely | thatit has soil properties, i.e.; it either s Smooth Smooth to touch. Few or no
Weathered | disintegrates or can be remoulded in surface irregularities _
water. Original rock fabric still visible. Many small surface irregularities
RF Rough (amplitude generally less than
1mm). Feels like fine to coarse
COMMON DEFECTS IN ROCK MASS sand paper.
ABBR TERM FIELD GUIDE Many |arge Surface
ET Fault Fracture long which displacement is irregularities (amplitude generally
recognisable VR Very Rough | more than 1mm). Feels like, or
A fracture along which movement has coarser than very coarse sand
Shear taken place but no displacement is paper.
SS s recognisable. Evidence for movement
eam ) A o
may be slickensides, polishing and/or COATING TERMS
dlay gouge ABBR | _TERM FIELD GUIDE
Zone of multiple closely spaced fracture — -
planes with roughly parallel planar CN Clean | No visible coating
sz Sheared | boundaries usually forming blocks of SN Staineq | No Visible coating but surfaces are
Zone | lenticular or wedge shaped intact discoloured
material. Fractures are typically smooth, VN Veneer | A Visible coating of soil or mineral,
polished or slickensided; and curved too thin to measure; may be patchy
Arrangement in layers of mineral grains A visible coating up to 1mm thick.
BP Bedqing or ny§t?|5 parallel to surface 9f Thicker soil material is usually
Parting | deposition anng which a continuous co Coating described using appropriate defect
observable parting occurs terms (e.g., infilled seam). Thicker
Seam of soil substance, often with rock strength material is usually
SM Seam gradational boundaries. Formed by described as a vein

weathering of the rock substance in place
Seam of soil substance usually with
distinct roughly parallel boundaries

INFILLING MATERIAL

S Infilled | formed by the migration of soil into an ABBR TERM
Seam open cavity or joint, infilled seams less CA Calcite
than 1mm thick may be described as CL Clay
veneer or coating on joint surface Fe Iron Oxide
A single fracture across which rock has Fe Clay Iron Oxide Clay
JT Joint little or no tensile strength and is not KT Chlorite
obviously related to rock fabric MS Secondary Mineral
CcO Contact | Surface between two lithologies MU Unidentified Mineral
Zone with roughly parallel, planar Qz Quartz
cz | onsnaa | bourcanes commenly sciensed x
Zone / ! ! RF Rock fragments
rock fragments of variable size often in a G Gravel
soil matrix.
VN Vein Fracture in which a tabular or sheet-like ; S;Ttd

body of minerals have been intruded

PSM
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PSM

POINT LOAD STRENGTH INDEX TEST RESULTS

Pells Sullivan Meynink

Job No. PSM1541.50 Sheet 1 of 2
Project Western North South Link
Test Method AS 4133.4.1 - 1993 Methods of Testing Rocks for Engineering Sampling Technique Sampling Date 18/5/2016
Purposes, Determination of Point Load Strength Index Storage History North Ryde office indoor core storage area Testing Date  18/05/2016
Test Machine  GSA 6500 Moisture Condition Tested By LT
Calibration Date 3/12/2012 Loading Rate < 30 seconds
Diametral Tests Axial, Block, and Irregular Lump Tests AS 1726
Rock Type Location Depth D L P [ Fail Mod W D L P I [ Fail Mod Strength
(m) (mm)  (mm) (kN) (MPa) alure Mode (mm) (mm) (mm) (kN)  (MPa) (MPa) allure Mode Class
Shale BH-A 10.95 50 110 0.3 0.1 |Parallel to bedding 50 27 0.3 0.2 0.2 |Through substance L
Shale BH-A 11.88 50 200 0.4 0.2 |Parallel to bedding 50 22 0.3 0.2 0.2 |Through substance L
Shale BH-A 12.80 50 200 0.7 0.3 |Parallel to bedding 50 40 05 0.2 0.2 |Through substance L
Shale BH-A 13.95 50 140 05 0.2 |Parallel to bedding 50 30 03 0.1 0.1 |Through substance L
Shale BH-A 14.50 50 130 0.7 0.3 |Parallel to bedding 50 30 0.7 0.3 0.3 |Through substance L/M
Shale BH-A 15.20 50 80 0.2 0.1 |Parallel to bedding 50 30 0.2 0.1 0.1 |Through substance VL
By: MH Checked: CF Date: 24/5/2016

S:\PSM1541\Engineering\PSM1541.50 West North-South Link Road\BH logs\[PSM1541.5 BH-A Point Load Tests.xIsx]Result Sheet (1 of 3)
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POINT LOAD STRENGTH INDEX TEST RESULTS

Pells Sullivan Meynink

Job No. PSM1541.50 Sheet 2 of 2
Project Western North South Link
Test Method AS 4133.4.1 - 1993 Methods of Testing Rocks for Engineering Sampling Technique Sampling Date 17/5/2016
Purposes, Determination of Point Load Strength Index Storage History North Ryde office indoor core storage area Testing Date  17/05/2016
Test Machine  GSA 6500 Moisture Condition Tested By LT
Calibration Date 3/12/2012 Loading Rate < 30 seconds
Diametral Tests Axial, Block, and Irregular Lump Tests AS 1726
Rock Type Location Depth D L P [ Fail Mod W D L P I [ Fail Mod Strength
(m) (mm)  (mm) (kN) (MPa) alure Mode (mm) (mm) (mm) (kN)  (MPa) (MPa) allure Mode Class
Shale BH-B 5.95 50 90 0.2 0.1 |Parallel to bedding 50 30 0.2 0.1 0.1 |Through substance VL
Shale BH-B 7.05 50 160 0.6 0.2 |Parallel to bedding 50 23 05 03 0.3 |Through substance L
Shale BH-B 8.40 50 160 0.6 0.2 |Parallel to bedding 50 40 05 0.2 0.2 |Through substance L
Shale BH-B 9.05 50 80 0.4 0.2 |Parallel to bedding 50 30 04 0.2 0.2 |Through substance L
Shale BH-B 9.95 50 120 05 0.2 |Parallel to bedding 50 30 0.6 0.3 0.3 |Through substance L
Shale BH-B 10.95 50 90 0.3 0.1 |Parallel to bedding 50 30 0.3 0.2 0.1 |Through substance L
Shale BH-B 11.50 50 60 0.5 0.2 |Parallel to bedding 50 30 04 0.2 0.2 |Through substance L
By: LT Checked: CF Date: 17/5/2016

S:\PSM1541\Engineering\PSM1541.50 West North-South Link Road\BH logs\[PSM1541.5 BH-B Point Load Tests.xlIsx]Data Input
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Pells Sullivan Meynink

DYNAMIC CONE PENETROMETER TEST RESULTS

Job No.

PSM1541.50

Sheet

1 of 1

Project

Western North South Link Road

Date 17-May-16

Test Method AS 1289.6.3.2. - 1997 Methods of Testing Soils for Engineering

Purposes - 9 kg Dynamic Cone Penetrometer Test

Testedby CF

Drop Height
Hammer Mass
Tip Type

510 mm
9 kg
CONICAL

Test Depth
LOCATION

BHO3

BH04

BHO5

BHO6

BHo7

BH-B

0.10
0.20

10
8
9

11
9
11

10
10

0.30
0.40
0.50
0.60

5
10
12

20+
END

12

~

0.70
0.80
0.90

10
18
END

N

END

END

1.00
1.10

1.20
1.30
1.40
1.50

1.60
1.70
1.80

1.90
2.00

2.10
2.20
2.30
2.40

2.50
2.60
2.70

2.80
2.90

3.00
3.10
3.20
3.30

3.40
3.50
3.60

3.70
3.80

3.90
4.00

Comments: DCP tests undertaken adjacent to borehole locations
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GROUND

TECHNOLOGIES

Geotechnical Testi

ng Services

Ground Technologies Pty Ltd

ABN 25 089 213 294

55 Fifteenth Avenue, West Hoxton NSW 2171
PO Box 1121 Green Valley NSW 2168

Ph: (02) 8783 8200 Fax: (02) 8783 8210
Email: lab@groundtech.com.au

CALIFORNIAN BEARING RATIO

Client Pells Sullivan Meynink Job no : GTE844
Project Laboratory Testing (PSM 1541.5) Test date : 3-Jun-16
Location Erskine Park Report No. GTER844-L2
Sample Number L2 L3 L5 L6
Date Sampled 17-May-16 17-May-16 17-May-16 17-May-16
Depth 0-0.7m 0-0.7m 0-0.7m 0-0.7m
Location BH3 BH4 BH7 BH5
Laboratory Compaction RMS T111 standard
Oversize Material 19mm Sieve % 1.0 1.0 1.0 0.0
Maximum Dry Density tm° 1.76 1.81 1.71 1.89
Optimum Moisture Content % 17.6 14.4 19.1 14.7
Field Moisture Content % 13.1 10.1 16.3 14.9
Test Results RMS T117
Before Soaking Dry Density t/m 1.75 1.81 1.73 1.89
Moisture Ratio % 102.0 98.0 96.0 99.0
Density Ratio % 99.0 100.0 101.0 100.0
After Soaking Dry Density t/m? 1.67 1.75 1.61 1.81
Moisture Content % 23.8 19.9 25.3 14.6
Moisture Content after test - remainder % 21.8 18.7 25.1 18.5
Moisture Content after test - top 30mm % 23.5 20.1 28.7 21.8
Number of days soaking days 10 10 10 10
Mass of Surcharge Kg 4.5 4.5 4.5 4.5
Swell after soaking % 4.5 35 7.0 4.0
CBR penetration mm 5.0 5.0 5.0 5.0
CBR VALUE % |

Material Description :

Test Methods:

L2: Brown Silty Clay, L3: Brown Silty Clay, L5:Red Brown Silty Clay, L6: Brown Silty Clay

RMS T117,T111, T120

Sampling : AS12891.2.1 (6.5.4)

/\

NATA

\V 4

ACCREDITED FOR
TECHNICAL
COMPETENCE

NATA Accredited Laboratory No. 14343
Accredited for compliance with ISO/IEC 17025

Approved Signatory
Date

06-Jun-16

TPMROO7 Rev 4 Nov

14




GROUND

TECHNOLOGIES

Geotechnical Testing Services

Ground Technologies Pty Ltd

ABN 25 089 213 294
PO Box 1121 Green Valley NSW 2168
55 Fifteenth Ave, West Hoxton NSW 2171

Ph: (02) 8783 8200

Fax: (02) 8783 8210

Email: lab@groundtech.com.au

Client: Pells Sullivan Meynink Job No. GTE844
Project: Laboratory Testing (PSM 1541.5) Report No. GTER844-L1
Location: Erskine Park Test date: 24-May-16
SHRINK / SWELL TEST RESULTS
Sample identification : L1 (BH 3) depth (m) 0.2-0.6m
Sample description: Orange/Pale Grey Silty Clay
SHRINK TEST SWELL TEST
bulk density of core specimen moisture content (%) |Pocket Penotrometer (Kpa)
2.144 t/m° before test | after test before test after test
moisture content% | 17.5 17.4 21.6 >600 150
shrink on estimated inert swell on shrink / swell
drying (%) material (%) saturation(%) | index: | s5 (%)
2.6 0.0 3.9 2.5
amount of crumbling amount of cracking
during shrinkage during shrinkage
0 0
SHRINK PLOT SWELL PLOT
moisture content % 4
35 ad
0.0 10.0 20.0 30.0 3 )
0.0 ‘ »— e
05 / O_Q 2.5 /
7 T 2
g 10 # 5 15 /
£ 15 1 i
£ 20 // 05 //
25 < 0 o T T T T
3.0 160 17.0 18.0 19.0 20.0 21.0 22.0 23.0
’ moisture content %
Notes: Sampled on 17/5/16 " Undisturbed U50 Sample”

Test Methods
Shrink/Swell
Moisture Content
Sampling

AS12897.1.1
AS1289.2.1.1
AS12891.2.1

H33

AS1289.5.1.1
AS1289.5.2.1

Standard Compaction

Modified Compaction

L]
(I

/\
NATA
v

ACCREDITED FOR
TECHNICAL
COMPETENCE

Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory No. 14343

TPMR 26

1 August 14



GROUND

TECHNOLOGIES

Geotechnical Testing Services

Ground Technologies Pty Ltd
ABN 25 089 213 294

PO Box 1121 Green Valley NSW 2168

55 Fifteenth Ave, West Hoxton NSW 2171
Ph: (02) 8783 8200 Fax: (02) 8783 8210
Email: lab@groundtech.com.au

Client: Pells Sullivan Meynink Job No. GTES844
Project: Laboratory Testing (PSM 1541.5) Report No. GTER844-L3
Location: Erskine Park Test date: 24-May-16
SHRINK / SWELL TEST RESULTS
Sample identification : L4 (BH7) depth (m) 0-1.0m
Sample description: Red/Grey Gravelly Clay
SHRINK TEST SWELL TEST
bulk density of core specimen moisture content (%) |Pocket Penotrometer (Kpa)
1.835 t/m° before test | after test before test after test
moisture content% |  16.3 15.2 18.1 >600 520
shrink on estimated inert swell on shrink / swell
drying (%) material (%) saturation(%) | index: | s (%)
4.0 0.0 1.8 2.7
amount of crumbling amount of cracking
during shrinkage during shrinkage
0 0
SHRINK PLOT SWELL PLOT
moisture content % 4
0.0 10.0 20.0 30.0 35
0'0 L o L 3
0.5 Wk < 25
1.0 /fv 5 2
< 15 / 7 15 _*
x 2.0
£ 25 /‘ 1
< 3.0 7/ 0.5 —
35 —¢ ‘ ‘ ‘
a0 g—% 0140 150 160 170 180 190
a5 . . . . . .
moisture content %
Notes: Sampled on 17/5/16 " Undisturbed U50 Sample"
Test Methods
Shrink/Swell AS12897.1.1 [x] AS1289.5.1.1 Standard Compaction ]
Moisture Content AS1289.2.1.1 [x] AS1289.5.2.1 Modified Compaction ]
Sampling AS12891.2.1 ]
NATA

N

ACGREDITED FOR
TECHNICAL
COMPETENCE

Accredited for compliance with ISO/IEC 17025
NATA Accredited Laboratory No. 14343

TPMR 26

1 August 14



GROUND

TECHNOLOGIES

Geotechnical Testing Services

Ground Technologies Pty Ltd

ABN 25 089 213 294
PO Box 1121 Green Valley NSW 2168
55 Fifteenth Ave, West Hoxton NSW 2171

Ph: (02) 8783 8200

Email: lab@groundtech.com.au

Fax: (02) 8783 8210

Client: Pells Sullivan Meynink Job No. GTE844
Project: Laboratory Testing (PSM 1541.5) Report No. GTER844-L5
Location: Erskine Park Test date: 24-May-16
SHRINK / SWELL TEST RESULTS
Sample identification : L7 (BH5) depth (m) 0-0.7m
Sample description: Brown Silty Clay
SHRINK TEST SWELL TEST
bulk density of core specimen moisture content (%) |Pocket Penotrometer (Kpa)
1.980 before test | after test before test after test
moisture content% | 23.5 25.1 450 200
shrink on estimated inert swell on shrink / swell
drying (%) material (%) saturation(%) | index: | s5 (%)
3.6 0.0 1.9 2.5
amount of crumbling amount of cracking
during shrinkage during shrinkage
0 0
SHRINK PLOT SWELL PLOT
moisture content % 4
3.5
0.0 20.0 30.0
0.0 »— 3
0.5 1/ e 25
1.0 T 2
X 15 // 5 15 /
< 20 1
£ 25 4
» 4 05 /
3 v 0 — :
4'0 22.0 23.0 24.0 25.0 26.0
’ moisture content %
Notes: Sampled on 17/5/16 " Undisturbed U50 Sample”
Test Methods
Shrink/Swell AS12897.1.1 [x] AS1289.5.1.1 Standard Compaction ]
Moisture Content AS1289.2.1.1 [x] AS1289.5.2.1 Modified Compaction ]
Sampling AS12891.2.1 ]
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v
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Accredited for compliance with ISO/IEC 17025
NATA Accredited Laboratory No. 14343
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1 August 14
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Ground Technologies Pty Ltd
ABN 25 089 213 294

55 Fifteenth Avenue, West Hoxton NSW 2171
PO Box 1121 Green Valley NSW 2168

Ph: (02) 8783 8200 Fax: (02) 8783 8210
Email: lab@groundtech.com.au

A
NATA
v

ACCREDITED FOR
TECHNICAL
COMPETENCE

TPMRO0O08 Rev 5 Nov 14

NATA Accredited Laboratory No. 14343
Accredited for compliance with ISO/IEC 17025
The results of the tests, calibrations and/or
measurements in this document are traceable to
Australian/National Standards

Approved Signatory

Client: Pells Sullivan Meynink Job No. GTES844
Project: Laboratory Testing (PSM 1541.5) Test Date:  24-May-16
Location: Erskine Park Report No. GTER844-L6
Sample Location: BH2/0-0.3m
Lab Reference No. L8
Test Request No. - Lot No.: -
Laboratory Specimen Classification: Brown Sandy Gravel with some Silt/Clay
Particle Size Distribution RMS T201 Consistency Limits and Moisture Content
Sieve Size % Passing Specification Test Method Result Spec.
100 mm 100 Liquid Limit % | RMST108 ND
75 mm 100 Plastic Limit % | RMST109 ND
53 mm 100 Plasticity Index % | RMST109 ND
37.5 mm 100 Linear Shrinkage % | RMST113 ND
26.5 mm 100 Moisture Content % | RMST120 8.2
19.0 mm 98 Sample History: Oven Dried
13.2 mm 89 Preparation Method: Dry sieved
9.5 mm 82 Crumbling / Curling of linear shrinkage: NA
6.7 mm 74 Linear shrinkage mould length: NA
4.75 mm 67 ND = not determined  NO = not obtainable NP = non plastic
2.36 mm 54
1.18 mm 45
600 um 38
425 um 33
300 um 27 Notes Sampling Method - AS1289.1.2.1- (6.5.3)
150 um 19 Date Sampled17/5/16
75 um 14
Particle Size Distribution As.
75 150 300 425600 1.18 236 4.75 9.5 13,2 1926.5 37. SSleveS
100 /’
90 /
80 / /
/
70 /
2 //
05, 60 /
2 /
o /
£50 S
3 “
S 40 <
o /!
J/
30 /,’
20
P
10
0
0.001 0.01 0.1 10 100
Particle Size (mm)
clay silt sand gravel
Date:
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Geotechnical Testing Services

Ground Technologies Pty Ltd

ABN 25 089 213 294

55 Fifteenth Avenue, West Hoxton NSW 2171
PO Box 1121 Green Valley NSW 2168

Ph: (02) 8783 8200 Fax: (02) 8783 8210
Email: lab@groundtech.com.au

Particle Size Distribution & Atterberg Limits Test Report

NATA Accredited Laboratory No. 14343
Accredited for compliance with ISO/IEC 17025
The results of the tests, calibrations and/or
measurements in this document are traceable to
Australian/National Standards

A
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Client: Pells Sullivan Meynink Job No. GTE844
Project: Laboratory Testing (PSM 1541.5) Test Date:  24-May-16
Location: Erskine Park Report No. GTER844-L7
Sample Location: BH1/0.2-0.3m
Lab Reference No. L9
Test Request No. - LotNo.: -
Laboratory Specimen Classification: Brown Clayey Gravelly Sand
Particle Size Distribution RMS T201 Consistency Limits and Moisture Content
Sieve Size % Passing Specification Test Method Result Spec.
100 mm 100 Liquid Limit % | RMST108 ND
75 mm 100 Plastic Limit % | RMST109 ND
53 mm 100 Plasticity Index % | RMST109 ND
37.5 mm 100 Linear Shrinkage % | RMST113 ND
26.5 mm 100 Moisture Content % | RMST120 5.0
19.0 mm 100 Sample History: Oven Dried
13.2 mm 98 Preparation Method: Dry sieved
9.5 mm 92 Crumbling / Curling of linear shrinkage: NA
6.7 mm 86 Linear shrinkage mould length: NA
4.75 mm 79 ND = not determined  NO = not obtainable NP = non plastic
2.36 mm 64
1.18 mm 53
600 um 45
425 um 41
300 um 38 Notes Sampling Method - AS189.1.2.1(6.5.3)
150 um 31 Date Sampled17/5/16
75 um 25
Particle Size Distribution AS.
75 150 300 425600 1.18 236 475 9.5 1312 1926.5 37. 3SIEVes
100
/
90
/
80
/
70 /
g //
g 60 /
g )
€50
3 —"
3 P
a 40
pd
30 "”,/
20
10
0
0.001 0.01 0.1 10 100
Particle Size (mm)
clay silt sand gravel
Date:
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ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :ES1610886 Page t10of4
Client : PELLS SULLIVAN MEYNINK PTY LTD Laboratory . Environmental Division Sydney
Contact : CHRISTOPHER FERNANDEZ Contact :
Address : G3, 56 DELHI ROAD Address . 277-289 Woodpark Road Smithfield NSW Australia 2164
NORTH RYDE NSW, AUSTRALIA 2113
Telephone . +61 02 9812 5000 Telephone . +61-2-8784 8555
Project : Oakdale WNSLR Date Samples Received : 19-May-2016 15:20
Order number T m—— Date Analysis Commenced : 20-May-2016 A
C-O-C number P Issue Date . 26-May-2016 15:16
Sampler : CHRISTOPHER FERNANDEZ NATA
Site -

Quote number [— NATA Accredited Laboratory 825 v
No. of samples received -8

Accredited for compliance with WORLD REGOGNISED
No. of samples analysed -8 ISOIEC 17025. ACCREDITATION

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
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Work Order - ES1610886
Client - PELLS SULLIVAN MEYNINK PTY LTD
Project . Oakdale WNSLR ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

® EDO007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).
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Work Order - ES1610886

Client - PELLS SULLIVAN MEYNINK PTY LTD

Project . Oakdale WNSLR ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

ES1 (BHB)

ES2 (BH03)

ES3 (BH04)

ES4 (BH07)

ES5 (BH06

Client sampling date / time

17-May-2016 09:15

17-May-2016 10:46

17-May-2016 11:10

17-May-2016 11:45

17-May-2016 12:40

Compound CAS Number Unit ES1610886-001 ES1610886-002 ES1610886-003 ES1610886-004 ES1610886-005
Result Result Result Result Result
EAO002 : pH (Soils)
pH Value pHURt | 54 63 5.7 52
EA010: Conductivity
EA014 Total Soluble Salts
Total Soluble Salts mgkg | 1160 2760 621 1490
EA055: Moisture Content
Moisture Content (dried @ 103°C) — 1 % | 130 10.8 13.3 18.3
ED006: Exchangeable Cations on Alkaline Soils
Exchangeable Calcium — 0.2 meq/100g - -——- -——- -——- -
Exchangeable Magnesium — 0.2 meq/100g - ———- - f— J—
Exchangeable Potassium — 0.2 meq/100g - ——- ——- ——— -
Exchangeable Sodium — 0.2 meq/100g - - - —— .
Cation Exchange Capacity — 0.2 meq/100g - - - —-e- —mme
Exchangeable Sodium Percent — 0.2 % - —-- —-- -e- —ee
EDO007: Exchangeable Cations
Exchangeable Calcium — 0.1 meq/100g - — — 0.4 —
Exchangeable Magnesium — 0.1 meq/100g —— - - 11.8 -
Exchangeable Potassium — 0.1 meq/100g - - - 0.2 -
Exchangeable Sodium — 0.1 meq/100g - - - 4.2 -
Cation Exchange Capacity — 0.1 meq/100g f— — — 16.6 —
Exchangeable Sodium Percent f— 0.1 % - - - 25.4 ----
ED008: Exchangeable Cations '
Exchangeable Calcium — 0.1 meq/100g 0.3 <0.1 0.1 - 0.4
Exchangeable Magnesium — 0.1 meq/100g 6.9 3.3 5.0 - 11.5
Exchangeable Potassium — 0.1 meq/100g 0.2 0.1 0.2 - 0.2
Exchangeable Sodium — 0.1 meq/100g 24 1.7 1.6 —-e- 2.8
Cation Exchange Capacity — 0.1 meq/100g 9.9 53 6.9 -e- 15.0
Exchangeable Sodium Percent — 0.1 % 24.4 32.7 23.3 ——-- 18.7
EDO040S : Soluble Sulfate by ICPAES
Sulfate 2s S04 2 gpss 10 | mgkg | 0 %
EDO045G: Chloride by Discrete Analyser
Chloride 16887-00-6 1410 240 560
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Work Order - ES1610886
Client : PELLS SULLIVAN MEYNINK PTY LTD
Project . Oakdale WNSLR
Analytical Results
Sub-Matrix: SOIL Client sample ID ES6 (BH05) ES7 (BH02) ES8 (BH-A) i —
(Matrix: SOIL)
Client sampling date / time 17-May-2016 13:05 17-May-2016 14:40 18-May-2016 08:30 - -
Compound CAS Number Unit ES1610886-006 ES1610886-007 ES1610886-008 | = -
Result Result ) Result - —

EAO002 : pH (Soils)
CpHvae | 01 | pHUm_ 54 - 1 1
EA010: Conductivity

EA014 Total Soluble Salts

EAO055: Moisture Content

ED006: Exchangeable Cations on Alkaline Soils

Exchangeable Calcium f— 0.2 meq/100g - 8.2 — — J—
Exchangeable Magnesium — 0.2 meq/100g - 0.5 — — —
Exchangeable Potassium —— 0.2 meq/100g - <0.2 — — j—
Exchangeable Sodium ——- 0.2 meq/100g - 15 — j— J—
Cation Exchange Capacity — 0.2 meq/100g - 10.2 — J— J—
Exchangeable Sodium Percent — 0.2 % a—— 14.8 J— f— a—
Exchangeable Calcium — 0.1 meq/100g - — 1.4 — —
Exchangeable Magnesium —- 0.1 meq/100g - — 8.8 — —
Exchangeable Potassium —- 0.1 meq/100g - — 0.2 — —
Exchangeable Sodium —- 0.1 meq/100g - — 2.8 — —
Cation Exchange Capacity — 0.1 meq/100g - — 13.4 — —
Exchangeable Sodium Percent — 0.1 % —— - 21.3 ———- -
Exchangeable Calcium —— 0.1 meq/100g 0.2 - - — J—
Exchangeable Magnesium — 0.1 meq/100g 9.9 - J— f— J—
Exchangeable Potassium ——- 0.1 meq/100g 0.2 —-- — — J—
Exchangeable Sodium — 0.1 meq/100g 2.2 - - — ———
Cation Exchange Capacity — 0.1 meq/100g 12.6 J— J— — —
Exchangeable Sodium Percent — 0.1 % 17.0 J— f— ——— —

EDO040S : Soluble Sulfate by ICPAES

EDO045G: Chloride by Discrete Analyser ‘
Chloride 16887-00-6 1030 [ [
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