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Report on Geotechnical Investigation
Redevelopment of Cessnock Correctional Centre

| indeav Strant Macennelk

This report presents the results of a geotechnical investigation undertaken for a redevelopment of
Cessnock Correctional Centre, located at Lindsay Street, Cessnock. The investigation was
commissioned in an email dated 12 July 2016 by Brett Shearson of NBRS & Partners Pty Ltd, acting
on behalf of NSW Department of Justice and was undertaken in accordance with Douglas Partners’
proposal NCL160276 dated 11 April 20186,

The proposed development comprises the extension of both the existing maximum and minimum
security facilities and relocation of the existing admin building and staff car park at the Cessnock
Correctional Centre, as follows:

» Areat: Additional 280 bed minimum security facilty and ancillary supporting
infrastructure on the vacant land to the south of the existing centre;

Area 2: Additional 320 bed maximum security facility and ancillary supporting
infrastructure on the land west of the existing centre;

Area 3: Construction of a new staif amenities building, admin building and car park to the
south of the existing maximum secunty facility;

Area 4; Construction of approximately 250 m of new access road connecting the
proposed car park to the existing Alunga Ave, and;

Area 5: Construction of a new max industries building within the existing minimum
security area.

The aim of the investigation was to provide information on the following:

Subsurface conditions;

s+ Site classification;,

s+  Excavation conditions;

¢  Earthquake loading factors;

¢  Geotechnical design parameters for shallow footings and piles;
¢  Geotechnical parameters for retaining walls;

¢ Pavement thickness design for the car park and proposed access road.

The investigation included the drilling of fifteen boreholes and laboratory testing of selected samples.
The details of the field work are presented in this report, together with comments and
recommendations on the issues listed above.

DP has carried out a concurrent Preliminary Site Investigation {Contamination), the results of which
have been reperted under a separate cover (Ref 1).

PRI L U WDRHECHTNTIGE TVESDYE IO REQevEOIHIENTD OF LESSNOCK LOITECUONG Lenire HYHo UL KL T Kevl)
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The field work for the current geotechnical investigation was undertaken during the period fram
25 May 2016 to 27 May 2018. The test locations were set out by a geotechnical engineer from DP in
cansultation with the client. The engineer also logged the subsurface conditions encountered and
callected samples for identification and laboratory testing purposes.

A total of fourteen (14} bore were drilled using a 4WD-mounted rotary drilling rig to depths ranging
from 0.4 m to 6 m. Standard penetration tests (SPTs) were performed at selected depths and
locations. NMLC coring of the bedrock was undertaken in four of the bores. Dynamic Coane
Penetrometer (DCP) testing was undertaken at all borehale locations.

The approximate test locations are shown on Drawing 1 in Appendix D.

The MGA coordinates were recorded at each bore location using a hand held GPS unit which is
normally accurate to within about 5 m depending on satellite coverage. The approximate coordinates
of the bore locations are shown on the individual borehole logs in Appendix B. Approximate surface

levels at bore locations provided on the logs were interpolated from topographic imagery, and are
therefore indicative only.

A summary of the field investigations is shown in Table 1, together with relevant investigation locations
from previous investigation undertaken by DP.

Table 1: Summary of Field Investigations

301 150mm V-bit auger 1.9 o
302 150mm V-bit auger 1.95
303 Area 2 - 280 Bed 150mm V-bit auger 2.15
304 Minimum Security 150mm V-bit auger 1.8
305 150mm V-bit auger f NMLC 30/8.0
315 100mm V-bit auger f NMLC 1.0/4.0
306 Area 1 - 320 Bed 150mm V-bit auger / NMLC 1.0/6.0
307 Maximum Security | 150mm V-bit auger / NMLC 2.5/6.0
308 150mm V-bit auger 17
309 300mm auger 0.4
310 Area 3 - Staff amenities 190mm Vebit auger 10
311 building, admin building 150mm V-bit auger 1.2
312 and car park 150mm V-bit auger 11
313 300mm auger 1.5
314 150mm V-bit auger 186

R - U P

Lindsay Slreet, Cessnock .]L:IV .20 16
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The subsurface conditions encountered in the bores are presented in detail in the borehole logs in
Appendix B. Relevant boreholes from previous investigations are also provided in Appendix B. These
should be read in conjunction with the accompanying notes in Appendix A which explain the
descriptive terms and classification methads used in the logs. Photos of the recovered core are
provided en Plates 1 to 3 in Appendix B.

The site stratigraphy can be divided into the following units, as summarised in below in Table 2.

Table 2: Summary of Site Stratigraphy

I
1 Filling or Topsoil Organic clayey silt / silty cigy! silty sand topsoil or
clay filling
Silty Clay / Sandy Clay / .

2 Gravelly Clay / Clay Very stiff to hard

31 Weathered bedrock Initially extremely !ox:v strength sandstone or
claystane becaming very low strength

3.2 Bedrock Medium strength and occasionally high strength

No free groundwater was cbserved in the hores during the time they remained cpen. It should be
noted that groundwater conditicns are transient and depend on climatic conditions and soil / rock
permeability.

Table 3, below, provides a summary of the subsurface conditions encountered in the bores. The
relevant results from previous investigations have been included.

Lin'dsay Slreet, Cessnock July- 2016
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Table 3: Summary of Test Locations and Site Stratigraphy

L

Area 2 - 280 Bed Minimum Security

Page 9 0of 223

301 0.6 0.82 1.9 - 1.9
302 0.1 0.78 1.95% - 1.95
303 0.1 1.48 2.15% - 215
304 0.1 1.6 1.8 - 1.8
305 0.05 0.6 3.01 >6.0 8.0
315 - 1.00 262 >4.0 40
Area 1- 320 bed maximum security
214% 0.1 1.1 1.3 - 13
2172 0.2 0.8 0.9 - 0.9
2182 0.3 1.0 1.458 - 1.45
219@ 0.15 1.8 1,69 - 19
220 0.4 15 . - 15
2219 0.12 1.0 1.5 - 15
22312 0.1 1.9 2.2% - 2.2
306 - 0.8 28 >6.0 8.0
307 0.5 25 2.65 >6.0 6.0
Area 3 - Staff amenities building, admin building and car park
308 0.4 1.2 1.7% - 1.7
308 0.15 0.25 0.4 - 0.25
310 0.25 1.0 - - 1.0
311 0.4 1.0 120 - 1.2
312 0.25 0.9 1.1 - 1.1
313 0.15 1.15 1.25% - 1.25
314 0.35 1.4 1.6 - 1.6
Area 4 - 250 m access road connecting Alunga Ave to the proposed car park
2212 0.12 1.0 158 - 1.5
2231 D.1 1.8 2.2 - 2.2
Noles to Table 3:

1. Corelossfrom 1Omio 158 m

2 100 and 200 senes bores afe from previous DP report on Geotechnical Investigation, Proposed Upgrade of Cessnock
Coarrectional Facility, Project 33632- 1, February 2007 (Ref 13

3. Inferred base of unit from auger refusal

USRI L LIRS TG TSI U PSS SO IR LI Lae i DGR LU LI 1l ey
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7.1 Geotechnical Testing

Two bulk samples of the subgrade retrieved from the bores were submitted to the laboratory for
measurement of California bearing ratio (CBR), including Standard Compaction and Field Moisture

Content. Three samples of cohesive soils were also submitted for shrink-swell or Atterberg limits
determination.

Each CBR sample was compacted to approximately 100% Standard dry density ratio at the estimated
optimum moisture content and then soaked for four days under a surcharge loading of 4.5 kg prior to

testing. Detailed results of laboratory testing are provided in Appendix C and summarised in Table 4
and Table 5.

Table 4: Summary of California Bearing Ratio Testing and Moisture Content Determinations

Present Investigation

310 0,25-0.60 Orange brown CLAY 18.2 1.62 225 25 2.7
313 0.15-0.45 Red brown CLAY 15.7 1.71 19.5 2.0 34
Previous DP Investigation 1999
_ Light grey mottled
208 025-03 orange SILTY CLAY 7.8 1.95 11.5 20 NR
_ Brown rmottled orange
211 03-07 GRAVELLY CLAY 14.0 1.84 11.5 1.5 NR
_ Light grey mottied
212 05-07 orange SANDY CLAY 96 1.89 11.0 5 NR
_ Light grey mottled
214 06-07 orange SILTY CLAY 18.8 1.73 20.0 1.5 NR
MNates to Table 4
FMC = Field maisture content MDD = Maximum dry density OMC = Opbmum maisture cantent

CBR = Califormia beanng ratio NR = Not recorded

PSP LA ODELHEL LTI T ESINILALUCH D RS Y ETURN HIETIL U L Eb s UK UBTeCIOND! e O 1o UU .U | KEYUY
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Table 5: Summary of Atterberg Limit Determination and Shrink Swell Testing

304 0.50 0.70 Brown CLAY with trace gravel 16.0 - - - - 18
314 0.35 0.55 Red brown CLAY with trace gravel 156 - - - - 1.8
307 0.50 0.95 Brown red GRAVELLY CLAY - 31 12 19 8.5 -

Relevant Results from Previous Investigations

223 0.50 0.80 Mcttled orange brown SILTY CLAY 21.8 - - - - 26
210 05 - Red brown SILTY CLAY 11.3 40 16 26 - -
211 1.0 1.45 Brown mottled red CLAY 114 39 14 25 - -
203 0.50 0.80 Brown red SILTY CLAY 11.7 44 18 26 12.5 -

Notes to Table 5:

FMC - Field moisture conter LL - Liguid Limit

PL - Plastic Limit PI - Plasticity Index

LS = Lingar Shrinkage from liquid limit condition (Mould kength 250 mm)

MDD - Maximum dry density OMC - Optimum moisture content

CBR - California bearing ratio - Not lested

FAGH UL L1 AT Cr LT I Al Y I F G ORI T 1 Vbl T Pt 1P I W 1 S I TS S e 0 e s 0 I 1 e
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7.2  Asbestos Testing

Testing for the presence of asbestos in scil was undertaken on eight surface samples. Laboratory
testing for the soil assessment was undertaken by Envirolab Services, a National Association of
Testing Authorities Australia (NATA) registered laboratory. Analytical Methods used are shown on the
laboratory sheets in Appendix C.

Detailed resulls are provided in Appendix C and summarised in Table 6.

Table 6. Results of Ashestos in Soil Testing

i 301 1 i Clay filling No asbestos detected
302 Clay filling No asbestos detected
303 Brown clay topsoil No asbestos detected
306 Brown silty clay No asbestos detected
307 Surface Brown silty sand filling Nc asbestos detected
308 Brown silty grave! filling No asbestos detected
309 Brown silty sand filling No asbestos detected
310 Brown silty sand filling No asbestos detected

The project is in the concept stage of design and hence only limited information has been provided in
refation to the proposed development. Based on discussion with the client, the following is
understood:

»  Excavation of up to 5 m may be required in Area 2 (Maximum Security Unit);
s Placement of filling within Area 1 (Minimum Security Unit) to create a level piatform; and

¢  The pavements are likely to be concrete.

No information in relation to design traffic loading for the pavements, the exact alignment of the
proposed access pavement or footing loads for the proposed structures have been provided.

9.1 Excavation

Based on preliminary information provided by the client, it is understood that excavation of up to 5 m
may be required in Area 2. Elsewhere, excavation is anticipated to be less than 2 m.

Based on the results of the bores, filling, clay and exiremely weathered rock were encountered within
the depth of investigation. Auger refusal was encountered at depths ranging between 0.4 m and
3.0 m. Based on the auger refusal and point load index testing of the recovered core (where taken),
the underlying bedrock increases in strength to medium and high strength. Point load index values
{lss) in excess of 1 were recorded, which is indicative of high strength bedrock.

Lmﬁsay Street, Cessnack July Qﬁ 16
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The majority of the filling and clays, together with the extremely low to very low strength rock are
expected to be readily excavated using conventional equipment such as hydraulic excavators with
fight ripping to aid pick-up although with a lower rate of production in the stronger materials, as
encountered at depths ranging from 1.8 m to 3 m in the bores undertaken within Area 2.

Excavation of the medium to high strength bedrock is expected o require medium to heavy
earthmoving equipment, such as Caterpillar D8 to D9 bulldozer or similar is expected for ripping.

The use of pneumatic or hydraulic hammers on excavators for rock excavation may be required for
detailed excavation, such as timming batters, service trenches and footings.

9.2 Excavation Batters

Excavation depths may be up to 5 min Area 2 although the location of the excavations is not known.
Based on the conditions encountered in the bores, it is expected that it would be practicable to allow
for battering of excavations at some focations. Ongoing inspection of the excavation face during
construction will be necessary to assess the continuity and degree of fracturing of the bedrock,
although the batter slopes cutlined in Table 7 below are suggested for preliminary design purposes.

Table 7: Suggested Preliminary Safe Batter Slopes

Filling and clay 1.5:1 2:1
Extremely low and very low strength rock 0.75:1 1:1
Low strength or stronger rock 0.25:1* 0.5:1*

MNote to Table 7:
* - subject to furiher investigation and detanled inspeclion by an engineering geologist during construchon

Adoption of the batter slopes for low or stronger rock shown in Table 7 must be accompanied by
geological inspection to assess any adverse jointing which could give rise to localised instability such
as block fallout or wedge failure. The support of these locally unstable blecks and wedges, or
extremely low and very low strength bands, can then be provided (if needed) by in-situ stabilisation
technigues utilising dowelled mesh, rock holts and sprayed concrete.

If excavation faces are protected from weathering by overhead construction and sprayed concrete
facing, the short term temporary safe batter slopes shown in Table 7 may be incorporated into the
permanent excavation construction, as long as unstable blocks are pinned or anchored to the slope.

9.3 Retaining Wall Parameters

It is understood that retaining walls may he required at the site, although the tocation of such walls is
not known at this stage.

Retaining walls designed to support buildings or floor slabs (i.e. not free to move at the top of the wall)
should be designed for ‘at rest’ earth pressures.

[t is suggested that walls be designed for natural clay or compacted clay geotechnical parameters as
shown in Tahle 8, assuming a leve! surface behind the wall.

FREPUIL O OBUECTE NG INIVESUYAU0N] ReUeveiDpnne il 01 Lessnols LOITecluondl wente G 1900 UL R UL KEYUY
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Table 8: Recommended retaining wall parameters

Filing and clay 20 0.35
Extremely low and very low strength sandstone 18 03
Low and medium strength sandstone 22 0.2

Notes 1o Table 8.
K. = coefficient of aclive earth pressure

Additional pressures should be allowed for where surcharging of the wall system results from the
proximity of the proposed structure itself near changes in excavation ievel, to reduce the risk of
damage occurring to these structures. To increase the wall stiffness and thereby reduce lateral
(inward) wall deflection, the active earth pressure coefficients shown in Table 8§ should be increased

by 50% to represent the “at rest” condition. Further, allowance should be made in the wall design for
estimated footing loads.

The parameters given above are based on the provision of full drainage behind the retaining walls,
such as 10 mm to 20 mm aggregate protected by a filter geofabric, and a slotted pipe connected to the

site stormwater disposal system. The slotted pipe should contain an access point for routine
maintenance flushing.

9.4 Excavation Vibration

It would be prudent to allow for dilapidation surveys to be carried out on any nearby buildings and
existing services to document their condition prior to the commencement of all work in order to
respond to any spurious claims for damage arnising from construction activities.

it is expected that the rock encountered in the bores should break readily along natural partings and
joint, such as encountered in the recovered core at 0.05 m — 0,50 m spacings. However, the presence
of high strength bedrock may require the use of heavy equipment, rock breaking tools and pneumatic
equipment which has the potential to affect structures adjoining the proposed excavation.

As a guide, the damage threshold due to vibration is dependent on the quality of the building
foundations and construction of the building as well as the wavelength of the vibration and the source
distance. The longer the wavelength, the more likely a building is to resonate and suffer damage. For
construction equipment (generally in the high frequency or short wavelength range), the damage
threshold is 40 mm/sec to 50 mm/sec for buildings founded on rock. Maost vibration codes set safe
limits for building vibrations at lower levels.

The Standards Australia explosives code recommends the maximum peak particte velocities for
various structures subjected to blasting vibration {generally a low frequency vibration) as set out in
Table 9 below.

- e m e mm e e eiimeis e i w . mm ez ranaarams e e AT v
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Table 9: Recommended Maximum Peak Particle Velocity (from AS 2187.2 — 1993)

Houses and low-rise residential buildings:

commercial buitdings not included below 10

Commercial and industrial buitdings or structures of

A . 25
reinforced concrete or steel construction

MNotes to Table &

1. In a specific nstance, where substantiated by careful investigation. a value of peak parlicle velocity other than that
recommended m ihe Table 9 may be used.

2. The peak particle velocities in the Table 9 have been selected laking into consideration both human discomfort and
structural integrity tagether with the effect on sensitive equipment located within buiidings.

For buildings around this site it is suggested that 10 mm/sec be adopted as peak particle velocity.

it should be noted that humans are very sensitive to vibration and consequently may be disturbed by
vibration levels which are considered relatively insignificant for buildings. It may therefore be
beneficial to carry out vibration monitoring to confirm vibration levels during site works.

8.5 Re-Use of Cut Material

It is understood that the material cut from the site might be used as filling beneath the building areas to
regrade the site where necessary. Itis considered that the soil material removed would be suitable for
re-use as filling provided that the compaction requirements and material specifications, detailed above
in Section 8.6, are satisfied, and that the substantial characteristic surface movements associated with
the use of reactive clay filling, as discussed below in Section 9.7.1, are considered.

It should be noted, however, that excavation preparation by ripping may result in large pieces of rock
which may not be suitable for reuse as filling, unless the oversize material can be selectively removed
or broken down using heavy pad foot rollers. Alternatively, it may be preferable to use pneumatic or
hydraulic hammers en excavators for rock excavation; this method, although slower, may result in
smaller pieces of rock better suited for re-use as engineered fill. This method may also be required for
detailed excavation, i.e. timming batters, service trenches or high level footings.

9.6  Site Preparation

Preparation of areas to receive controlled filling should include clearance of vegetation and surface
organic matter followed by excavation of all topscil and filling. The topsocil could be stockpiled for
possible re-use for landscaping purposes. It may be suitable for the existing filling to remain in place if
the buitdings are to be supported by piles founded in the underlying bedrock and appropriate
consideration has been given to possible swell pressures on the underside of floor slabs.

Fellowing stripping of topsoil and existing fill materials, the exposed surface in fill areas should be
proof rolled using a minimum 8 tonne roller to identify any ‘soft’ spots. Any such ‘soft’ spots should be
either tyned, dried and uniformly re-compacted or excavated and replaced with compacted select
filling.

Filling to be placed on site to achieve design levels should be placed in near—horizontal layers not
exceeding 300 mm loose thickness. Any filling placed beneath building floor slab or for footing support
should be compacted to a dry density ratio of at least 98% Standard at a moisture content within the
range OMC +2% under Level 1 inspection and testing, as defined in AS 3798-2007 {Ref 3).

TUSEAS L AT TN Y S S0YALV  RSUSYEIURITISTIL W LA LR WO TR LW ) el e O PO U RO UL e
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The maximum particle size of the filing material should not exceed two - thirds of the compacted layer
thickness, i.e. rock fragments net greater than 200 mm. Trafficability across the site is expected to be
reasonable for conventional rubber tyred and compaction plant except during and after periods of ‘wet’
weather.

9.7 Foundations

8.7.1 Site Classification

Site classification of foundation soil reactivity provides an indication of the propensity of the ground to
move under seasonal variation in moisture. Characteristic surface movements (ys) were estimated
based on the typical profiles revealed in the bores, the procedures presented in AS 2870-2011 (Ref 3)
and the results of the laboratory testing. Whilst the procedures outlined in AS 2870-2011 apply to
residential construction the principles of design, construction and maintenance should be taken into
consideration for development of the site.

Some interpolation between data points was required. In the event that conditions encountered during
construction are different to those presented in this repont, it is recommenced that advice be obtained
from this office.

The development areas within the site have been classified as Class M (Moderately reactive) with an
estimated ys up 35 mm.

It should be noted that filling of up to 0.6 m was encountered in the bores located in Area 2 and deeper
filling (possibly up to about 1.2 m) may be associated with the near-level terraces in this area.
Consequently, this area has been classified as Class P in accordance with the procedures of AS2870.

Please note that the standard footing designs presented in AS 2870-2011 make no allowance for
changes in soil suction, and hence shrink-swell movement, caused by trees / gardens located neither
near the building area nor for the effects of tree removal prior to construction. The latter can result in
appreciable swelling movements as the clay soil trends to a new equilibrium moisture condition
following tree removal. Free surface movements in the areas affected by trees could be greater than
those indicated.

The structures should be designed to accommodate the reactive clay movements. This would include
articulation in the structure in accordance with TNEB1 (Ref 6).

It should be noted that site classification is dependent on proper site maintenance particularly with
respect to drainage and vegetation, which should be carried out in accordance with the attached
CSIRO BFT 18," Guide to Home Owners on Foundation Maintenance and Footing Performance”.

If filing is used beneath building areas or if the existing fill is re-compacted, the ptacement of
engineered clay filling (i.e. cut to fill} can result in a more severe classification of the site. The use of
ripped bedrock or low permeability, low plasticity granular material (i.e. quarry overburden) could be
used to maintain the site classification provided compaction requirements are satisfied.

9.7.2 Footings

Pad or strip footings founded on either the very stiff or stronger clay or the underlying weathered
bedrock may be suitable for support of the structural leads. Footings could also be supported within
controlled filling provided the filing has been placed and compacted in accordance with the
procedures detailed in AS3798 -2007 for Level 1 inspection and testing.

PUEHA L U OELHECHT NG INVESUYdLOD HKEULYEHOLHTNIETNIL O LesSSIOCK LoTrgcuonal wentre B0 UU R UL Rewl
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For design of shallow footings founded at 0.5 m depth, the following maximum allowable bearing
pressures in Table 10 are recommended, which are based on the results of iaboratory and in situ
testing:

Table 10: Recommended Allowable Bearing Pressures for Shallow Footings

Medium strength or stronger bedrock 2500'" ]
Extremely low to low strength bedrock 600
Very stiff or hard clay 150
Compacted engineered controlled filling 150

Notes to Table 10:

" Use of these allowable beanng pressures for medium slrength bedrack would require inspection of all fooling excavations by
a geotechnical engineer to confirm suitable strata is exposed

Settlements will depend on the size, location, and load on the footing and on the bearing stratum,
however for footings of less than 2 m by 2 m subject to the loading conditions outlined above,
settlements are anticipated to be less than 15 mm. This estimate of settlements does not take into
account movements associated with reactive clay soils.

Alternatively, the use of bored piles founded within the weathered bedrock could be considered to
support the proposed structures. Such footings should be designed for a maximum end bearing
pressures outlined in

Table 11: Recommended Allowable End Bearing Pressures for Bored Piles

Medium strength or stronger bedrock 2500'"

Extremely low to low strength bedrock 600

Motes to Table 11

{1) Use of hese allowable beanng pressures for medium strength bedrock would require inspection of all footing excavations by
a geotechnical engineer to confirm suitable strata 1s exposed

For bored piles designed for the ahove parameters, the total settiement would be of the order of 1% to
2% of the pile diameter.

9.8 Pavements
9.8.1 Design Traffic

It is understood that the proposed development includes the construction of new car parking areas
{(Area 3) and a new access road (Area 4). The following sections provide comments on subgrade
conditions, subgrade preparation, pavement thickness design, material quality and compaction
requirements. [t is understood rigid (concrete} pavements are proposed for the site. Design
information has also been provided for flexible pavements should they be considered further.

PAGRAUR L U ATULTLA PG TSI G UM L PAEUS VS 2L U1 LT DDE IULA UL al el O 10U UL PCULE T HeyYL

Lindsay Street, Cessrmock July 20186



Jouglas Partners

eotechmes | Environment | Groundwaler Page 18 of 23

No design traffic loading has been provided for the proposed pavements. In absence of such
information the traffic loadings outlined in Table 12 have been assumed:

Table 12: Desian Traffic Loading

Access Road 2 x 10 ESA 6 x 10° HVAG

Car Park 1x 10° ESA 3.3 x 10°HVAG

A value of approximately 0.3 ESA (equivalent standard axles) per HVAG (heavy vehicle axle group)
has been used in the above traffic loadings.

In the event that a different traffic loading is applicable, the pavement thickness designs presented in
the following sections should be revised.

9.8.2 Anticipated Subgrade Conditions

The expected subgrade conditions for the intemal pavements generally comprise silty clay or clay, and
perhaps extremely low to very low strength rock in areas of cut.

Resuits of the laboratory testing on the clay subgrade indicate a soaked CBR of 2% to 3%. Testing
undertaken during a previous investigation {Project 39632) included five CBR tests on samples of the
natural clay and returned 4 day soaked CBR results ranging from 3% to 5%.

The samples tested during the present investigation recorded swells during the soaking phase of 2.7%
and 3.4%, which indicates a high propensity for expansion. In addition, testing of the clay indicated
the material was susceptible to soften upon inundation or exposure to moisture, hence care should be

faken to protect excavations / subgrades from inclement weather or prolonged exposure to the
elements.

Based on the above, a design CBR of 2% was adopted for the pavement thickness design for the

internal pavements, provided adequate subsoil drains are included in the design of the pavement, as
detailed below.

Depending on the final site regrading some pavement areas may expose bedrock at subgrade level.
Similarly, in areas of fill, it may be possible to place ripped sandstone in the zone immediately below
pavements. In these instances, it may be possible to construct a thinner pavement that cutlined in the
following sections. 1t is recommended that once the site regrading details are known, the pavement
thickness designs are revised.

9.8.3 Pavement Thickness Design - Internal Pavements

The following pavement thickness designs have been carried out in accordance to procedures outlined
in “A Guide to Pavement Technology, Part 2: Pavement Structural Design”, Austroads, AGPT02-12
February 2012 {Ref 5) and a 95% confidence limit.

Details on the design traffic loading have not been provided for the current assessment.

Table 13 below provides a flexible pavement thickness based on an access road used by light
commercial vehicles and cars.
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Table 13: Flexil Pavement Thickness Design

2x 10° 1x10°
B VWearing course 2 coat flush seal or 30 mm asphait 2 coat flush seal or 30 mm asphalt
Base course 100 100
Subbase 320 220
TOTAL 420 plus wearing course 320 plus wearing course

MNotes to Table 13

Where asphaltis to be used as a wearnng course, a 7 mm prime seal shouid first be \aid  Where asphalt is used the thickness of
the asphalt may be deducted from the subbase.

Table 14 below provides a rigid pavement thickness based on an access road used by light
commercial vehicles and cars and is based on the procedures given in AUSTROADS 2012 (Ref 5),
and subgrade preparation in accordance with Section 9.8.5. The design is also based on a load safety
factor (LSF) of 1.05 which relates to a project design reliability of 80%.

Table 14: Rigid Pavement Thickness Design

6 x 10° 3.3x10°
Concrete Base 160 140
Bound Sub base 100 100
TOTAL 260 240

Placement and compaction of a thicker subbase layer may be required to assist with pavement
construction.

The base should comprise 40 MPa concrete and include SL 62 (car park) or SL 82 (access road}
reinforcing mesh. Detailing of the joints would need to be done by athers. Subbase material should
comprise DGS20 (20 mm sized dense graded subbase} gravel or better, bound with 3-5%
cementitious material.

Adequate surface and subsurface drainage sheould be provided and maintained to protect the
pavements from excessive soaking, otherwise the pavements may be prone to severe damage when
trafficked.

The select subgrade is dependent on the prevailing moisture condition of the clay subgrade at the time
of construction and this should be assessed by geotechnical inspection ance the subgrade is exposed.

9.8.4 Material Quality and Compaction Requirements

Table 15, below, presents the material quality and compaction requirements for the respective
pavement layers within the flexible pavement.
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Table 15: Material Quality and Compaction Requirements — Flexible Pavement

Basecourse CBR > 80%, PI - 6%, Minimum 95% Modified
Material quality to meet Ref 7 Compaction (AS 1289 5.2.1)

Subbase CBR > 30%, Pl -~ 12%., Minimum 95% Modified
Material quality to meet Ref 7 Compaction (AS 128952 1)

. )

Select Material CBR > 15%, maximum particle size Compact to at least 100% dry

) density ratio Standard

(where required} 150 mm

{AS 1288.5.2.1)

Compact to at least 100%
Subgrade - Minimum Soaked CBR of 2% dry density ratio Standard
(AS 1289.51.1)

Table 16, below, presents the material quality and compaction requirements for the respective
pavement layers within the rigid pavement.

Table 16: Material Quality and Compaction Requirements — Concrete Pavement

Concrete Base Minimum 40 MPa 28 day -
compressive strength
Subbase Course Conform to AP — T36/06 and a Minimum 95% Modified
minimum saaked CBR 80% Compaction (AS 1289 5.2.1)
Select Filling Minimum soaked CBR 15% Minimum 100% Standard dry
(Where required) dEI'ISity {AS 1289.51 1)

Minimum 100% Standard dry

- N
Subgrade Minimum Soaked CBR of 2% density (AS 1289.5.1.1)

The pavement thickness designs presented above are dependent on the provision and maintenance
of adequate surface and subsurface drainage.

9.8.5 Subgrade Preparation

Pavement subgrade preparation for the north-western and north-eastern development areas should be

carried out in general accordance with the following methodology:

. Excavate to formation level:
» Remove any additional deleterious materials;
« Remove any areas of additional filling to expose natural material;

+ Undertake gectechnical inspection of the exposed surface to assess the suitability of any existing
filling te remain in place. This may require proof rolling of the exposed surface;

¢+ Proof roll the subgrade using a smooth drum roller to assess the presence of any soft / heaving
areas. If such areas are identified, the soft / wet material should he removed and replaced with
select matenal (CBR>15%) compacted to a dry density ratio of 100% Standard;
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¢ It should be noted that a number of existing in-ground services run through Area 3. The exact
alignment, depth and protection provision of the services should be determined prior to
construction of the pavement;

¢ Bedrock subgrades should be ripped to destroy any rock structure to a depth of 100 mm to
150 mm and then re-compacted to 100% density ratio (Standard);

¢ Where open jointing within the bedrock is encountered at subgrade level, additional drainage
measures may be required;

« If filling is required, place approved filling in layers not exceeding 300 mm loose thickness and
compact to a density ratio of at least 100% Standard;

¢« The moisture content of the subgrade and fill for materials other than sand and non-plastic
granular materials should be within 4% (dry) to -1% (dry} of optimum moisture content (OMC);
and

¢ Protect the area  2r subgrade preparation to maintain moisture contents as far as practicable.
Previous experience suggests that shrinkage of clay soils may result if they are allowed to dry
and then subsequently swell as they return to their egquilibium moisture content following
completion of pavement construction. Therefore excessive surface drying should be avoided in
pavement subgrade areas.

Geotechnical inspections and testing should be undertaken during consfruction in accordance with AS
3798-2007.

9.8.6 Soil Aggressivity

Previous investigations detailed in DP “Report on Geotechnical Investigation, Proposed Upgrade of
Cessnock Correctional Facility, Project 39632-1, February 2007" indicated a non-aggressive exposure
classification when compared to the requirements for steel/concrete piles presented in AS 2159-1995
{Ref 8).

8.9 Earthquake Classification

Using the resuits of the geotechnical investigation and the procedures described in AS1170.4 — 2007
(Ref 8) an earthquake hazard factor of 0.10 was estimated for the site. Ref 9 indicates a site sub-sail
classification of Class C. (shallow soil site) for evaluation of earthquake loads.

Further investigation will be required as conceptual design/planning progresses together with
additional work during the construction phase. Specific investigation would include (but not limited to}:

¢ Detailed geotechnical investigation, particularly in the areas of proposed excavation, to assess
the strength and structure of the bedrock and assist with design of bulk earthworks and
assessment of rippability;

+ Detailed investigation in the area of proposed major retaining walls;

=  Assessment of all material to be removed from site for appropriate classification for disposal at a
licensed landfill or beneficial reuse in acecordance with the NSW EPA Waste Classification
guidelines {Ref 10) or appropnate EPA Resource Recovery Crders; and
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* Routine inspections and earthworks monitoring during construction.

Additional assessment has also been recommende as a result of the concurrent Preliminary Site
Investigation (Contamination) [Ref 1].

1. Douglas Partners Pty Ltd “Report on Preliminary Site Investigation (Contamination), Proposed
Upgrade of Cessnock Correctional Centre”, Project 81986 dated July 2016.

2. Douglas Partners Pty Ltd “Report cn Geotechnical Investigation, Proposed Upgrade of Cessnock
Correctional Facility” Prepared for Department of Commerce dated February 2007, Project
39632-1.

3. Australian Standard AS2870-2011, 'Residential Slabs and Footings', April 2011, Standards
Australia,

4. Australian Standard AS3798-2007 “Guidelines on Earthworks for Commereial and Residential
Developments”, Standards Australia.

5. “A Guide to Pavement Technology, Part 2: Pavement Structural Design”, Austroads, AGPT02-12
February 2012.

TN 61 “Articulated Walling", Cement & Concrete Association of Australia.

7. ARRB Special Report 41, “A Structural Design Guide for Flexible Residential Street Pavements”,
Australian Road Research Board, April 1989.

8. Australian Standard AS 2159-2009 "Piling - Design and Installation”, Standards Australia,

9. Ausfralian Standards AS 1170.4-2007, Structural design actions, Part 4: Earthquake actions in
Australia, Cctober 2007, Standards Australia.

10. N3SW EPA, “Waste Classification Guidelines — Part 1: Classifying Waste, November 2014".

Douglas Partners (DP) has prepared this report for this project at Cessnock Correctional Centre in
accordance with DP's proposal NCL160276 dated 11 April 2016 and acceptance received from NBRS
and Partners Pty Ltd dated 12 July 2016. The work was carried out under DP's Conditions of
Engagement. This report is provided for the exclusive use of NBRS and Partners Pty Ltd and the
NSW Department of Justice for this project cnly and for the purposes as described in the report. It
should not be used by or relied upon for other projects or purposes on the same or other site or by a
third party. Any party so relying upon this report beyond its exclusive use and purpose as stated
above, and without the express written consent of DP, does so entirely at its own risk and without
recourse to DP for any loss or damage. In preparing this report DP has necessarily relied upon
information provided by the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological
processes and also as a result of human influences. Such changes may occur after DP's field testing
has been completed.
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DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may aiso be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individua! pages or sections. DP cannot be held responsible for interpretations
or conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

The scope for work for this investigation/report did not include the assessment of surface or sub-
surface matenals or groundwater for contaminants, within or adjacent to the site. Should evidence of
filling of unknown origin be noted in the report, and in particular the presence of building demolition
materials, it should be recognised that there may be some risk that such filling may contain
contaminants and hazardous building materials.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls required to mitigate risk. This
design process requires risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelinood of occumrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP. Any such risk assessment would, however, be necessarily restricted to the geotechnical
components set out in this report and to their application by the project designers to project design,
construction, maintenance and demolition.

Douglas Partners Pty Ltd

Llnﬂsav Slreet, Cessnock - ._JL]N 2016


















About this Report

Introduction

The~~ notes have been provided to amplify DP's
rep  in regard to classification methods, field
precedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering andfor geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
relisble assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface prefile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possihility of other
than 'straight line’ vanations between the test
locations.

Groundwater

Where groundwater levels are measured in

borehcles there are several potential problems,

namely:

* In low permeability soils groundwater may
enter the hole very stowly or perhaps not at all
durning the time the hole is left open;

» A localised, perched water table may lead to
an erronecus indication of the true water
table;

« Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

s The use of water or mud as a drilling ftuid will
mask any groundwater inflow. Water has to
be blown out of the hole and dniling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability scils or where there may be
interference from a perched water table.

Reports

The report has hbeen prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken te cument engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
infermation and interpretation may not he relevant
if the design proposal is changed. If this happens,
DP will be pleased tc review the report and the
sufficiency of the investigation work,

Every care is taken with the repor as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmenta! aspects, and
recommendations or suggestions for design and
construction. However, DPF cannot always
anticipate or assume responsibility for:

s Unexpected variations in ground conditions.
The potential for this will depend partly on
berehole or pit spacing and sampling
frequency;

« Changes in policy or interpretations of policy
by statutory authonties; or

* The actions of confractors responding to
commercial pressures.

If these occur, DF will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction eppear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resclved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it s
recommended that all information, in¢luding the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additionat
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnicel
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 201D



Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
to allow engineering examination (and laboratory
testing where required} of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and,
depending upon the degree of disturbance, some
information on strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it
to obtain a sample of the soil in a relatively
undisturbed state. Such samples yield information
on structure and strength, and are necessary for
laboratory determination of shear strength and
compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ scil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drlled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are retumed to the surface at
intervals (generally not more than 0.5 m} and are
disturbed but usuaily unchanged in moisture
content. Identification of sol strata is generatly
much more reliable than with continuous spiral
flight augers, and is usually supplemented by
occasional undisturbed tube samples.

Continucus Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are retumed to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole, Information from the
drilting {as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

MNon-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud being pumped down the drill
rods and returned up the annulus, carrying the drill
cuttings. Only major changes in stratification can
be determined from the cuttings, together with
some information from the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample ¢an be obtained using a
diamend tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular sails), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
and also of obtaining a relatively undisturbed
sample. The test procedure is described in
Australian Standard 1289, Methods of Testing
Sils for Engineering Purposes - Test 6.3.1.

The test is carried out in a borehole by driving a 50
mm diameter split sample tube under the impact of
a 63 kg hammer with a free fall of 760 mm. ltis
normal for the tube to be driven in three
successive 150 mm increments and the 'N’ value
is taken as the number of blows for the last 300
mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be
practicable and the test is discontinued.

The test results are reported in the following form.

e |n the case where full penetration is obtained
with successive blow counts for each 150 mm
of, say, 4, 6 and 7 as:

487
N=13

* In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm

July 2010



Sampling Methods

The results of the SPT tests can be related
empirically to the engineering properties of the
soils.

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests {DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required {o penetrate each
successive 150 mm depth are recorded. Normally
there is a depth limitation of 1.2 m, but this may be
extended in certain conditions by the use of
extension rods. Two types of penetrometer are
commonly used.

¢« Perth sand penefrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 800 mm (AS 1289, Test 6.3.3}. This
test was developed for testing the density of
sands and is mainly used in granular scils and
filling.

¢ Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 Kg hammer dropping 510 mm (AS
1289, Test 8.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.
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Soil Descriptions

Description and Classification | thods
The methods of description and classification of
soils and rocks used in this report are based on
Austratian Standard AS 1726, Geotechnical Site
Investigations Code. In general, the descriptions
include strength or density, colour, structure, soil
or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present;

soulaer »LZUu T
Cobhble 63 - 200

Gravel 2.36-63

Sand 0.075-2.36

Silt 0.002 - 0.075

Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

[ Coarse gravel 20-63 T
Medium grave! 6-20
Fine gravel 236-6
Coarse sand 0.6-2.38
Medium sand 02-08
Fine sand 0.075-0.2

The proportions of secondary constituents of soils
are described as:

Definitions of grading terms used are:

« Well graded - a good representation of all
particle sizes

¢+ Poorly graded - an excess or deficiency of
particular sizes within the specified range

» Uniformly graded - an excess of a particular
particle size

» Gap graded - a deficiency of a particular
particle size with the range

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering

examination. The strength terms are defined as
follows:
Very soft vs <12
Soft s 12-25
Firm 25-50
Stiff st 50-100
Very stiff vst 100 - 200
Hard h >200

Cohesionless Soils

Cohesionless scils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) ar dynamic
penetrcmeéters (PSP). The relative density terms
are given helow:

And Specify ' Clay {sU%) and
Sand (40%)

Adjective 20-35% Sandy Clay

Slightly 12 - 20% Siightly Sandy
Clay

With some 5-12% Clay with some
sand

With a trace of 0-5% Clay with a trace

of sand

Very loose vi <4 < |
Loose | 4-10 2-5
Medium md 10- 30 5-15
dense

Dense d 30-50 15-25
Very vd =50 >25
dense
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Soil Descriptions

Soil Origin
it is often difficult to accurately determine the origin
of a soil. Soils can generally be classified as:

Residual seil - derived from in-situ weathering
of the underlying rock;

Transported scils - formed somewhere else
and transperted by nature to the site; or

Filling - moved by man.

Transported scils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littoral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslepe by gravity assisted by water.
Often includes angular rock fragments and
boulders.
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Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength Index {Issqy) and refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.
The test procedure is described by Australian Standard 4133.4.1 - 1993, The terms used to describe rock

strength are as follows:

Extremely low EL <0.03 ] <0.6 ]
Very low VL 0.03-0.1 06-2

Low L 0.1-03 2-8

Medium 0.3-1.0 6-20

High H 1-3 20 - 60

Very high VH 3-10 60 - 200

Extremely high EH =10 >200

* Assumes a ratio of 20:1 for UCS to Issg,

Degree of Weathering

The degree of weathening of rock is classified as foilows:

[ Extremely weathered EW rock supstance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
stilt evident.

Highly weathered HW Limonite staining or bleaching affects whole of rock
substance and other signs of decomposition are evident.
Porosity and strength may be altered as a result of iron
leaching or deposition. Colour and strength of original fresh
rock ts not recognisable

Moderately MW Staining and discolouration of rock substance has taken

weathered place

Slightly weathered SwW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock

Fresh stained Fs Reck substance unaffected by weathering but staining
visible along defects

Fresh Fr No signs of decomposition or staining

Degree of Fracturing

The following classification applies to the spacing of natural fractures in diameond dril! cores. 1t includes
bedding plane partings, joints and other defects, but excludes drlling breaks.

Fragmented rragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with some fragments

Fractured Core lengths of 40-200 mm with some shorter and longer secticns
Slightly Fractured Core lengths of 200-1000 mm with some shorter and loner sections
Unbroken Core lengths mostly > 1000 mm
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Rock Descriptions

Rock Quality Designation

The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound’ rock is assessed to be rock of low sirength or better. The RQD applies only to natural

fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

Thinly laminated <o mm
Laminated 6 mm to 20 mm
Very thinly bedded 20 mm to 60 mm
Thinly bedded 80mmta 3.2 m
Medium bedded 0.2mto06m
Thickly bedded 06mto2m
Very thickly bedded >2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods
Cc Core Drilling

R Rotary drilling

SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

v Water lavel

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmentat sample

Usg Undisturbed tube sample (50mm)
w Water sample

PP pocket penetrometer (kPa}
PID Photo ionisation detector

PL Point load strength 1s{50) MPa
S Standard Penetration Test

14 Shear vane {kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam lamination

Pt Parting

Sz Sheared Zone
v Vein

Crientation
The inclination of defects is alvays measured from
the perpendicular to the core axis.

h horizontal

v vertical

sh sub-horizontal
sV sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight

vn veneer

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fq fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

f 4 4 & 9
fF € d v
¥ F F ¢ 4
£ f & &
77
|/ )
/lll/
l,f

PP
D
LA,

F1-beie -t

{  E

~ [+]

O]

I

Iy eul

=5

0 R .

CAC AN

TAANNAY

Asphalt
Road base
Concrete

Filling

Topsoil
Peat

Clay

Silty clay
Sandy clay
Gravelly clay
Shaly clay
Silt

Clayey silt
Sandy silt
Sand
Clayey sand
Silty sand
Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Silistone

Laminite

Mudstone, claystone, shale

Coal

Limestone

Slate, phyliite, schist

Gneiss

Quartzite

lgneous Rocks

i

Granite

Dolerite, basalt, andesite

Dacite, epidota

Tuff, breccia

Porphyry
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BOREHOLE .OG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL106m AHD*BORE No: 301
PROJECT: Redevelopment of Comectional Facility EASTING: 344068 PROJECT No: 81386.00
LOCATION: Lindsay Street, Cessnock NOF JING: 6367749 DATE: 25/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & in Situ Testing
h = 2 Dynamic Penetromater Tesl
B D{e-n;_::) of @E § 5 ﬁ Resulls & g {blows per 150 )
Strata [0} - (% Comments 5
TOPSOIL/  .ING- Generally comprising bre  clay ,}’ | A 32 i
filling, trace st and trace rootlets, M<<Wp }ff
. i
| CLAY - Very stiff to hard, red-brown clay, with trace fine to A s 06 pp 600
[ 08 \medium grained sand, M<<Wp__ __ TS I b 5 G -
r* SANDSTONE - Extremely low strength. extremety h= r
weathered, red, medium to coarse grained sandstone
251a0,- -
From 1.5m, yellow with occassional ironstaining du.i;e
2 "9 Bore discontinued at 1.8m, limit of investigation, v-bit 2
[ refusal [
-3 '-3
4 -4
2 3
-5 ]
g 4
e "
kg B
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bit auger
WATER DBSERVATIONS: Mo fres groundwater observed

REMARKS: * Surface level inlerpolated from 2m digital contour mapping and are approximate only O Sand Penstromater AS12896.3.3
] Cona Pengtrometer A51289.6.3.2

SAMPLING & |N SITU TESTIRG LEGEND I
Gas samgis PID  Pholn Boisatan detmcio |

A G o)

B Buk sampe P Piston sampe PL{A] Pt nad axial tast Is{50} (MPa) D ' P t

BLK Block sample U, Tubesampe (xmmda) PL{D}Port bad dametral test {50) (MPa)

¢ Cors dnling W Waler saurpe p Pockel penetromater {(kPa) oug as ar nem
D  Drstubed sampe [ Waler seep g Sandard penetrotion wmst . . .

E Emviovmenalsampe ¥ Waler kvel ¥ Shear vane {WPa) Feotechnics  Environment  Groundwater




BOREL.OLE L DG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL102m AHD*BORE No: 302
PROJECT: Redevelopment of Correctional Facility EASTING: 344013 PROJECT No: 81986.00
LOCATION: Lindsay Streat, Cassnock NORTHING: 6367759 DATE: 25/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descriplion Q Sampling & In Sile Testing
| Deplh £ @ r @ Dynamic Penetrometer Test
(™) of ad g '.g_ g. Results & ‘g“ {blows per 150mmy}
Strata o el & - Comments .
b 01 . 3 - Generally comprising brown-red clay filling, / ~y E L?c?a :
t \Irace sit and lrace rooflets, M<Wp IR A 01
CLAY - Hard, red-biown clay, lraca fina to medium //; 05
grained sand, M<Wp ; pp *600
078 5 6,10.21110
SANDSTONE - Extremely low strenglh, extremely 091 refusal -
[ + weathered, yellow, fine grained sandstone 1 . l
Frorm 1.0m, brown-red
. . . 15
From 1.5m. grey with occassional irenstaining s 6918
N=27
2 ' Bore discontinued at 1.95m, limit of investgation, v-bi 195 ,'2
refusal
F3 [
E
-4 :—4
L5 :“5
e ¢
:7 =7
" :
b
Lo -9
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm w-bit auger
WATER OBSERVATIONS: No free groundwater observed

REMARKS: * Surfaca 'evel interpolated from 2m digital contour mapping and are approximate onty O Sand Penetrometer AS12896.3.3
[E Cone Penetrometer AS12856.3.2

SAMPLING & IN SITU TESTING LEGEND |
T e B P el PLIA) Puant o st oet (501 TAPa}
58 wan 44, o axaalies’
BLK Block sumpie U, Tubmsa = e i PL(D} Poat lnad dametral lest 1s{50) (kFa) D ’ P t
g 8pradrqu W wagsma ! g::[ gg.kmcat%emtrul:r?mg:ﬁ} oug as ar nem
islurbed Ll [« A bEr S0 Iy nelraten . N
E  Emimomerideamgn T Water el Vv Shear vane (Pa) Geotechnics | Environment Groundwater




BOREHOLE LOG

CLIENT: NBRS & Pariners Pty Ltd SURFACE LEVEL: RL98m AHD* BORE No: 303
PROJECT: Redevelopment of Comrectional Facility EASTING: 344044 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367916 DATE: 25/5/2016
DIPfAZIMUTH: 90°%/-- SHEET 1 CF 1
Descriplion o Sampling & In Situ Tesling
ih £ g Dynamic Penelrometer Test
z D{erg) of 33” g5 i Results & 2 {blows per 150mm)
Straia o} e & 3 Cormments .
01] | TOPSOLL / FILLING - Generally comprising brown clay A 00 :
Jfilling, trace siit and trace rootiats, M<<Wp / / / )
SANDY CLAY - Very stiff to hard, brown mottled / 05 [
red-orange sandy day, trace subrounded gravel up to A pp *B00 b
S5mm in size, M<<\Wp / 5 912,18 [
e N =28 L
Ly % 095 Ly
[ 14 ; / 15
L SANDSTONE - Extremely low strength, extremaly )
r weathered, gray, fine grained sandstone with occasional S 817.25140
i ronstaining refusal
[a 194 [,
2w Bore discontinued at 2.15m, limit of investigation, wbit
refusal
3 s
4 :—4
s "
kg ]
7 L7
[ g -8
. s
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bit auger
WATER OBSERVATIONS: No free groundwater observed

REMARKS: * Surface level interpdated from 2m digital contour mapping and are approximate only (0 Sand Penetrometer AS1289.6.3.3
[ Cone Penetrometer AS12896.3.2

SAMPLING & IM SITU TESTING LEGEND I
b e serpe S Satsamee Bl ok orsaton bl o)
33 33 axial lag’ A
BLK Binck U, Tutm a PL{O] Poinl lnad dametral lest (50} (kP D ' P t
C  Core ;:I"r?' Las Wsl.nrs:nnth(x mmda) ?l ]Pnd.el m?::;ntmeﬁpng HMPe) oug as ar nem
D Dislubed eamglo Walsr seap Sterrkud panatration besl . . .
E  Emionmentalsampie ¥ Walor et VS vace (WPa) Jeclechnics { Environment  Groundwalter




BOREHOLE LOG

CLIENT: NBRS & Parlners Pty Ltd SURFACE LEVEL: RLS6m AHD* BORE No: 304
PROJECT: Redevelocpment of Correctional Facility EASTING: 344122 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367931 DATE: 25/5/2016
DIF/AZIMUTH: 90°%/-- SHEET 1 OF 1
Description o Sampling & In Silu Tesling
| Depth z I Dynamic P1 ometer Tesl
| m) of Eg g 4 é Resulls & E {blows per 150mm)
Strata © A& K4 Comments 5 1% 15 20
01 , TOPSOIL / FILLING - Gener  comprisingbri  red A4 01 ' '
\clay fliing, M<<Wp _ 2
[ 7 CLAY - Very stiff o hard, brown clay, race s 1, bace silt, 05
i | M<<Wp A Mg pp 2600
L “From 0.4m, race subanguiar to subrounded g dupio / o7
I 5mm in size 4
M // F1
- /. I 20,141100-
CLAYSTONE - Extramely low strength, extremely ey 175 refusal
[ 18]y weathered, grey clayslone, trace subangular to / ) I
F2 \subrounded pebbles up to Bmm in size / L2
[ Rora discontinued at 1.8m, lirmit of investigation, v-bit
refusal
3 -3
:-4 4
5 I
[s Fe
[
-7 -7
[ Fo
& 2
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bil auger
WATER OBSERVATIONS: No free groundwater observed

REMARKS: * Surface level interpolated from 2m digital contour mapping and are approximata only 0 Sand Penelromeler AS1289.63.3
Cong Penetrometer AS12896.3.2

SAMPLING & IN SITU TESTING LEGEND )
8 i B Pannsarge LA} o ot s 5150 PP,
Famgie 510N 33 3 axsal lesi Is) 1]
BLK Block sampe U, Tube sampe (x mm o) PLIO) Point load damalral lest 1350} (WPa) D‘ '. ' ’as Part' .e,s
€ Coreoding W Yfoter sample ? Pockel penebromeler (kPa) [ g
0 Distuted sampa = Waler seep Standamd penetrabon lesl ~ s .
E__Emionmeatiisarple ¥ water kvel ¥ Bhear vame (WFa} Seotechnics  Environment | Groundwater




BOREHOLE LOG

CLIENT: NBRS & Pariners Pty Ltd SURFACE VEL: RL107m AHD'BORE No: 305
PROJECT: Redevelopment of Comectional Facility EASTING: 344114 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367781 DATE: 25/5/2016
DIPIAZIMUTH: 90°/-- SHEET 1 OF 1
L Degree of Rock . . . ) )
et Description ngmering é Strength |« l;;a;éui.;nrg Discontinuities Sampling & In Situ Testing
7 of Sl ¢ B.® (m B-Bedding J- Jomt g o Test Resuits
{m) £z 3 B = ) 3 S 8 8\3 a
Strata B3Zapg” i ¢ la [ gpome| S PR 1P I0ZET | comments
0051 TOPSOIL - Generally comprising 1] ==
.s:lty sandy topsoil, trace subangular |
'gravel up 10 10mm in size, dry ' //
CLAY - Very stiff to hard, red brown -
clay, M<Wp —

0 CLAYSTONE - Extrermely law pp 600
slrenglh, extremely weathered, grey 8 5»?»1 3
motiied red claystone N=23

-1
511,23
s N =34
2 ] ]
I From 2.3m to 2.4m, possible clay — |
L {drilled 0.1m under own weight in g
| less than 10 seconds) - —
[ 27 SANDSTONE - Extremely iow
| strength, extremely weatherad, grey,
La fine grained sandstona oA — e
: FLA = U
L 3.0m, start coring PL{D) =045
rom 3.09m, mediumn slrength,
slightly weathered with some
subangular to subrounded pebbles
up to 10mmin size \3 48m: P, pl, ro. ke
From 3.6m. high sirenglh 3.52m" P, pl. ro PL(A) = 0.97
¢ |100|97 | FPHDI=T
[ From 3.78m, fresh
4
FI’i“"';J“ Sm. med;éjm strength, E 4.54m: P, pl, ro
slightly weather : PL(A) = 0.88
From 4.78m. 473m P.pl.ro
5 . -
From 5.0m, high strength S::ES)) =
C 100100
From 5.32m, slightly weathered 531m: P, pl ro
rom 5.36m, fresh PL(D) = 0.85
rom 5.45m, slightly weathered
j\ rom 5.5m, medium strength PL(A) = 0.76
\ rom 5.61m, fresh PL{D) = 0.91
s B0 \ romS?m slightly weathered
From s 78m, fresh and yeliow |
Bore discontinued at 6.0m, limit of
investigation
RIG: FG102 4WD DRILLER: FICC LOGGED: Goodall CASING: HQ at 3.0m

TYPE OF BORING:  V-bit to 3.0m, NMLC from 3.0m
WATER OBSERVATIONS: No free groundwaler observed
REMARKS: * Surface leve! interpolated from 2m digital contour mapping and are approximate only

SAMPLING & lN SITU TESTING LEGEND i
AT Apmm.  po e,
B SArmpie 15ton aa [ i axal les I] a
BLK Bioch sampie I, Tubesa = mm gt PL(D} Poid load diametral lesl k[ 50) (WPa) D ’ P t
B gﬂ:'g:lrl; Wi wm:r um‘ : E:E }Egr,E %erealruur;el:: {Bl.:;n] oug as ar nem
] ST = ater seen it pene . .
E  Ermronmenidisarpe ¥ Water vl V. Shear vane (Pa) Jeotechnics  Environment  Groundwater




BOREHOLE LOG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL93m AHD* BORE No: 306
PROJECT: Redevelopment of Correctional Facility ASTING: 344480 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367529 DATE: 26/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description ﬁgﬁ:ﬁg’g o Sl?;%‘m | Fracture Dis:  inuities Sampling & In Situ Testing
| Denth f 58 =8| Spacing 2 Test Results
T m) © 3% & 758 (m 8 -Beddng I - Joinl 212719, 3
Sirata E % % % o & E - § "E E §§ 5 - Shear F - Faull = 85’ o Commenis
SILTY CLAY - (Very stiff), brown silty K A
clay, trace rcotlets, trace subangular AT
gravel up o 5mm in size, M<\WWp A
Jil
5 CLAY - Hard, red brown day, M<Wp ; g
] pp >600
“|l CLAYSTONE - Extremely low =
| 10 strength, extremely weathered, red gl
Tbrown claystone Ji - PLD) = 0,02
— 1.1m: P, pl, sm =0
SILTSTONE - Very low strength, Z Ny 3 PL{A) = 0.1
Imoderately weathered, grey L2 pl g,
siltstone, with extremely low strength = 30mm clay infill PL(A) = 0.27
\ fone, ¥ q - 1.23m: J,30°, pl. rg PL{A) = 0.08
[ pands T “127m: J. 10°. pl. ro.
1t 1.0m, slan coring _ 30mm clay infil
1\ rom 1.47m 1o 1.5m, extremely low — it 1.34m: J, 10%, ol ro
‘1sireng1h I 1.41m: P, pl, ro
" l'F — 1.44m: P, pt, ro
" rom 1.56m o 1.58m, extremely low . \From 1.70m to 1.95m, fg
trength _ 1-1.95m: J, 70°, pl, ro, fe
rom 1.65m, extremely low strength R Y¥rom 2.03m to 2.14m, fg
— From 2.27m to 2.32m, fg
S From 2.5m o 2.56m, ig
e 2.68m: P, pl, ro, 3mm ;t%g)}‘ gf{g
— clay infilt =i
. \:rw‘ 2.8m, low siength i %From 2.81m to 2.83m. g PL(A) = 0.58
5 rom 2.9m, medium strength _ \%91“ P, pl. ro
c— \ 98m: J, 20°, pl, ro
- 3.0dm: J, 5, pl, ro
L \3.15m: J, 20°, pt, ro
- 3.35m: J, 60°, pt, ro, fe
From 3.4m, fresh T 3 25m: J,80° pl 1o PL{A) = 0.87
| - . @ PL(D) = (46
\{Izrom 3.62m, moderately weathered i \g'ggmj j ig -p'l"}; 0 ©)
L rom 3.72m, __ A.8m: J, 20°, pl, o PL{A) = 0.76
[ -, From 3.87m, moderatsly weathered _ -3.89m: P, pl, 10 Bl oy = 0 7E
rom 3.92m, fresh — 3.98m: J. 20" pl. ro Al
- PL{A) = 0.41
— 418m: J, 5% pl.ro, [e
r—_ 4.3m: J, 20°, pl, ro, fa
— 4.41m: J 107, pl 1o, fe =
. 4.45m; P, pl, ro, fe PLiA) =042
 — 4.49m: J, 5, pl, 1o, fe
I _ "4.53m: P, pl, m, fe C |100| 9N
R 4.84m: J, 30°, pl, ro
[ — \4.66m: J,30° pl, o
rs - 4.96m: P, pl, ro, ke
- PL{A) = 0.72
"= PLD) =07
— C | 100|100
s 60 — - —
Bore discontinued at 6.0m, limit of
invastigation
RIG: FG102 aWD DRILLER: FICO LOGGED: Goodall CASING: HQ at 1.0m
TYPE OF BORING:  V-bit to 0.8m, TC-bit to 1.0m, NMLC from 1.0m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: * Surface level interpolated from 2m digital contour mapping and are approximate only
SAMPUMNG & IN SITU TESTING LEGEND I
6 Bk P Paionsnrple PLIAY Po oad ettt o0} pap)
BBl L e SO SRERREHST Douglas Partners
L1 aler Iy TN . .
E_ Enwionmoma sargl T waler iavel V__ Shoa vate (Pa) Seotechnics | Environment  Groundwater







BOREHOLE LOG

CLIENT: NBRS & Pariners Pty Ltd SURFACE LEVEL: RL102m AHD"BORE No: 308
PROJECT: Redevelopment of Correctional Facility EASTING: 344287 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367590 DATE: 27/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descriplion " Sampling & In Situ Testing ]
| Deptn g 2 3 B Dynamuc Penetrameter Test
El (m of gd| 2| & S Results & £ (blows per 150mm)
Sh 0 F R B ments 5 10
TOPSOIL /FILLING - G comprising b silty ) ‘?/“A_' oe 5
gravel filling wilh suban subrounded graverup to  [{ 4] o
0.4} - 20mm in size, humid - A B alos
CLAY - Hard, brown-red clay, trace fine to medium g '
grained sand, M<<\¥p //
: 1 * . :_1
12 SANDSTONE - Extremely low strength, exiremely
waathered, grey, fine to medium grained sandstone
1 Bore discontinued at 1.7m, limil of investigation, v-bit
[ 5 refusal [2
: :
-4 :—4
s °
L6 :—6
L7 :“7
[ o -8
3 =
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bit auger
WATER OBSERVATHIONS: No free groundwater obsenved

REMARKS: *° Surface level interpolated from 2m digital contour mapping and are approximate only O Sand Penetrometer AS1289.6.3.3
H Cone Penetrometer AS51289.6.3.2

SAMPLING & IN SITU TESTING LEGENMD -1
A Augar sampla G Gas sample ;:_D ghcm wonisatan detm:{ngé;m’
B Bukza P Pmlon sampe {A} Poinl oad axial tes! !
BLK Block samp U, Tube cha} PL(D} Poinl ipad dametrd test 18] 50) (MPa) D ’ P t
€ Core dnling W Waluﬁm"ﬁx mn ? Pocket penetrometer [kPa) o ug as ar nem
D Dmturbed sampin [  Yyaler seep Standard penetration st -~ . .
E  Emionmertalsarge ¥ Woler kevel ¥ Shear vane {WPa) Jectechnics  Environment  Groundwater




BOREHOLE LOG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL101m AHD*BORE No: 309
PROJECT: Redevelopment of Correctional Facility EASTING: 344310 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367604 DATE: 27/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Depth Description g Samgling & In Situ Testing . Dymamic Penetome  Test
z i m eg
E_C‘ (m) of Eg’ § ‘-g §. Resuits & g (blows per 130N
Sirata ] i 2 3 Comments . " s -
015/, TOPSOIL/FILLING - Generaliy comprising brown silty VA IS N o
0,251, sand filling with subangular to subfounded up to 20mm in jH-rée ' [ : : : : -
04/\size ) a: ------- : ' : ' >
'|'| CLAY - Hard, brown-red clay, trace fine to medium p
igrained sand, trace subangular gravel up te Smm in size, |
[, ||IM<‘<Wp ) L1
i SANDSTONE - Extremely low strength, extremsly |I t
I thered, grey, fine to medium grained sandstone !
I Bore discontinued at 0.4m, limit of investigation, auger
i refusal
:—2 2
2 Ly
-_4 [—4
: 2
Le -6
-7 'r?
L s K
Lo Fo
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  300mm auger
WATER OBSERVATIONS: No free groundwater cbserved

REMARKS: * Surface level interpolated from 2m digital contour mapping and are appcoximate onty O Sand Penetromster AS12896.3.3
E Cone Penetrometer AS12896.3.2

SAMPLING & IN SITU TESTING LEGEND 1
B B B bae s PLUAY Pow oad amef Ve {501 (AP
sample 1o 50 | Poarg Bral les! bst&0) | 1]
BLK Bk 23 U, Tubesa {x mmdia PLID) Poinl load deamestrad les! Is} %0} (a) D ’ P t
c ww.ﬂ? L Waleraarm:;e ) gp Pmtmmmkz(%; VK oug as ar nem
O Daslubed samps [» ‘Walker seep Strcard peresraton kol -~ . .
E_Emrormentalsenpe ¥ Walar bvel V. Shearvana (WPa) Geotechnics { Environment  Groundwater




BOREHOLE ( G

CLIENT: NBRS & Parners Pty Ltd SURFACE LEVEL: RL107m AHD*BORE No: 310
PROJECT: Redevelopment of Comrectional Facility EASTING: 344319 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367587 DATE: 27/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descriplion o Sampling & In Situ Tesling _ .
| Depth = 81 s Dynamic Penetrometer Test
Z m) of al R £ é Resulls & g {blows per 150mm)
Strata 4 i & 3 Comments 5 " s 2
! TOPSCIL / FILLING - Gener  comprising brown silty /R\(_:L o0 S >
| 025| , sand Riling with some subanguiar to subrounded gravel 4 025 i : : : :
b ‘up to 20mm in size, trace rootlels, humid / B |
1 CLAY - Hard, orange-brown clay with some subangular to 08
subrounded graval up 1o 5mim in size, M<Wp /
-1 1.0 / t : : '
Bore discontinued at 1.0m, limit of investigation, v-bit r : : :
refusal i : : :
L o L 2
L 3 -3
L s La
L5 Ls
L6 o
L7 L 7
e o
o -
RiG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased
TYPE OF BORING:  150mm v-hil auger
WATER OBSERVATIONS: No free groundwater observed
REMARKS: * Surface level interpolated from 2m digital conlour mapping and are approximate only O Sand Penetrometer AS1289.6.3.3
[ Cone Penatrometer AS12896.3.2
SAMPUNG A& IN SITU TESTING LEGEND !
5 Biommn. ©  Paen o PLIA) Pt el asio oo {501 AP
il G Dieoman  HERRRSEH e, Douglas Partners
0 Drsturberd sample [ Waler seep 5 Smncard panetralion Ll - . .
E  Evmormeniasampe ¥ walerbvel vV Shaar vang (kPa} seotechnics | Environment  Groundwaler




BOREHOLE LOG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL100m AHD"BORE Neo: 311
PROJECT: Redevelopment of Correctional Facility EASTING: 344340 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367604 DATE: 27/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing _ _
_i{ Depth 5 @ = & Dynamic Penelromeler Test
| (m) of Sal 8| R |E Results & 2 (blows  150mm)
Strata Q - & 3 Comments 3 10 15 20
TOPSOIL/FRLLING - Gene  cnminrising brown silty 7 A |01 : »
sand filling. t anguiar gra  1p to Bmmin size, 5('( *
o4l - frace roollets s oy ava i 04 op >600
i GRAVELLY GLAY - Hard, red-brown gravelly clay with Vet o oss
¢ subangular to subrounded granal up to 10mm in size, 3,<

3 . Mqu = ;{'__

cto1e " Frorn 0.54m. trace gravel AT C

[ "3\ SILTSTONE - Extremely low strength, extremety f

[ iwealhered, grey siltstane /

[ Bore discontinued ad 1.2m, limit of investigation, v-bit

b refusal

-.2 -2

5 %

4 L

g i

L& :—6

L7 "‘?

e ”

59 g
RIG: FG102, 4wWD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bit auger
WATER OBSERVATIONS: No free groundwater observed

REMARKS: * Surface level interpalated from 2m digital contour mapping and are approxmate only O Sand Penetrometer AS51289.6.3.3
& Cons Penetrometer AS51289.6.3.2

SAMPLING & IN SITU TESTING LEGEND |
Gas sample PIO

2 ﬁ Sampie G p Photn ionesation dalactor {pom)
S8Mpa P Palnsa L{A} Poind inod axial tnst 15{50} (MPa}
ELK. Bick sample U, Tumsa da)  PLID}Poinl nad dometral tast 1s{50) (MPa) D ' P t
C  Core driling W ok san'ch(x ™ g) Pocket panatromelar ikPag " oug as ar nem
B Qislubed sampis C Wale seep Standard penetration ks) - . .
E  Emioomentalsample 7 Waler ve) v Shear vane (kPa) seotechnics  Environment ! Groundwater




Bt REHOLE LOG

CLIENT: NBRS & Parlners Pty Ltd SURFACE LEVEL: RL100m AHD*BORE No: 312
PROJECT: Redevelopment of Comrectional Facility EASTING: 344354 PROJECT MNo: 81986.00
LOCATION: Lindsay Street, Cessnock MORTHING: 6367587 DATE: 27/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Deseriplion 9 Sampling & In Situ Testing
1| Depth 5 @ ) & Dynamic Penetrometer Test
| (m) of Do & 5 3 Resulis & = {blows per 150mm)
Strata Q = ] a Comments 5 19 15 b2
TOPSOIL/ FILLING - Gene  comprising brown silty DE : =
0 25| + sand filling. fine to medium yraned sand with trare (= '){
v subangular o subrounded gravel up to 15mmin - 2, Py /
{humid PV,
CLAY - Hard, red-brown clay, M=Wp 7 g
F1 o8 SILTSTONE - Extremely low strength, extremety — ] 1
11 ™ weathered, grey siltstone /
Bore discontinued at 1.1m, limit of investigation, v-bit
refusal
k2 2
& "
:4 -4
: 3
Lg Fo
k7 7
[ o o
i -9
RIG: FG102, 4WD Rig DRILLER: FiCO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bit auger
WATER OBSERVATIONS: Mo free groundwater observed

REMARKS: * Surface level interpolated from 2m digital contour mapping and are approximate only O Sand Penelromater AS1289.6.3.3
E Cone Penelromeler AS12886.3.2

SAMPLING & [N SITU TESTING LEGEND !
8 Bl B Paionrsnmge PLIA) Pat o vt et ey AP
84 -3 =0 al axal 81 IS a8,
BLK Blochk aammes b, Tubw s [t s & FL{D) Foid ioad o tral lest ts{50) (MPa} D ' P t
G Core driEng W Wawsm‘ ! ?: ]Pocketperﬂatrn;ehar{kpa} oug as ar nem
D Dstubed samply L= Walsr seap Staretard penelration tes! —~ . .
£ Emionmenoisarple ¥ Wawer bvel ¥V Sheas vane (WPa) seotechnics Environmen!  Groundwater




CLIENT: NBRS & Partners Pty Ltd

BOREHOLE . G

SURFACE LEVEL: RL99m AHD* BCRE No: 313

PROJECT: Redevelopment of Correctional Facility EASTING: 344373 PROJECT No: 81986.00
LOC2 DON: Lindsay Street, Cessnock NORTHING: 6367620 DATE: 27/5/2016
DIP/AZIMUTH: 50°/- SHEET 1 OF 1
Description Qg Sampling & In Situ Testing
Depth = 3 Dynamic Penetrameter Test
4 {m) of g_,g B | £ i Results & g {blows per 150mm)
Sirata G & a Comments 5
015, TOPSOR  FILLING - Generally comprising brown sitty | +"]> 015 '
7| | sand, fina to medium grained sand, trace subangularte | 8 |
| subrounded gravel up to 20mm in size, trace rootiats, 045
‘hurmid i / '
- CLAY - Very stilf, red-brown clay, trace subangular to / v
3 1 subrounded gravel up to Smm in size, M<WP <
[ (| From0.75m, hard r!
[ 1.25] ", SILTSTONE - Extremely low strength, extremely IoEmn :
\weathered, grey sillstone / i
Bora disconlinued at 1.25m, limit of investigation, v-bit r
refusal L
[, Lo
i 1
-.3 -3
-4 -—4
Ls L5
Le o
L7 -—?
e -8
e Fo
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Geodall CASING: Uncased
TYPE OF BORING:  300mm auger
WATER OBSERVATIONS: No free groundwater cbserved
REMARKS: " Surface level inlerpolated from 2m digital contour mapping and are approxmate only O Sand Penetrometer 451289.6.3.3
& Cone Penstrometer AS1289.6.3.2
SAMPLING & [N SITU TESTING LEGEND 1
8 Basney F Painamrg PLA) Do oot s ttest (201 riT)
3
LEE | . BEEEETA Douglas Partners
E  Emvonmertsarpe ¥ Water kel Y Shewrvame{Pal Seotechnics | Environment  Groundwaler




BOREHOLE LOG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL98m AHD* BORE No: 314
PROJECT: Redevelopment of Correctional Facility EASTING: 344381 PROJECT No: 81986.00
LOCATION: Lindsay Street, Cessnock NORTHING: 6367630 DATE: 27/5/20186
DIP/AZIMUTH: 90°%/-- SHEET 1 OF 1
Description " Sampting & In Situ Testing
7 Depth ‘;—',_ ® T ! Dynamic Penelrometer Test
(m) of g & 2 g Results & 3 {blows per 150mm)
Strata Q & 2 ments 5 0 15 20
TOPSOIL { FILLING - Generally comprising brown sifty )’ :
sand filling. fine to medium arained sand, race A
035 subangufar to subrounded  wel, up lo Smm in size, / o] %® 600
ihumid 7 — oss ke
CLAY - Hard. red-brown clay, lrace subangular to p
[ submunded gravel up to 5mm in size, M<Wp - / o
E v k-
S TSTONE - Extremely low strength, extremely — ]
18|~ weathered, grey sillslone o _/
Bore discontinued at 1.6m, lirmit of investigation, v-bit [
L2 refusal -2
g :
4 :—4
[ s
8 6
- -
e 2
" -
RIG: FG102, 4WD Rig DRILLER: FICO LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  150mm v-bit auger
WATER OBSERVATIONS: No free groundwater observed

REMARKS: * Surface level interpdlated from 2m digital contour mapping and are approximate only [0 Sand Penetrometer AS1289.6.3.3
Cone Penetrometer AS1289.6.3.2

SAMPUNG & IN SITU TESTING LEGEND 1
G Gassompe PID

A Ames sampin Phole ionsation detector { pom)

B Buksammn P Pslon zampe PLiA} Poind Ipad axial best 1s{50} (MP:a)

BLK Biock samgpke U, Tubme sarmpe (x men da | PL{D} Poinl pad dametral lest Is{50 {kMPa) ou as ar nem
Care driling W Waler sample Pockal penetromaler (RPa)

v
0 {istubed sampia r  Waker ? Starcaud Iration kasl . .
£ En T Wole kovel V. Stear vams Pa) Seolechnics | Environment  Groundwater




BOREHOLE LOG

CLIENT: NBRS & Partners Pty Ltd SURFACE LEVEL: RL103m AHD*BORE No: 315
PROJECT: Redevelopment of Correctional Facility EASTING: 344061 PROJECT No: B1986.00
LOC2 DN: Lindsay Street, Cessnock NORTHING: 6367802 DATE: 27/5/2016
DIPIAZIMUTH:  90°/-- SHEET 1 OF 1
- Degree of Rock ; inwiti ; ; :
| bepin Descnfplson Weathering % o Strenglh% 5 I;rpaacé?nrga Discontinuities Sampimg& In fltut';te;llr:?
o {m) Q al z e ¢ ';“ tm) B .Bedding  J- Jow ® | 8\2 es &esu s
Strata EEEE&EO ¢ 31328 |5 82 88 | S-Ster Pt e 8&”49.:“ Comments
CLAY - Hard, red brown clay, trace .
subangular to subrounded gravel up gy
to 10mm in size, M<Wp ;,/
v
L
' ' CoRE LGSS - 0.58m < A 1 CORE LOSS:
~, \< \(, \ 580mm
g AN /'<
1_53 A MNEZEN

i SANDSTONE - Extramely low
.llstrength. axtremely weathered,
ellow, fine grained sandstone

rom 1.66m, low strength

c|s1]27| PUAY=01

1.98m: J, pl, ro -
\Erom 2.06m, medium strangth P PLIDY = Q.36

rom 2.12m to 2.17m, extremnely low
strength clay

SILTSTONE - Extremely low
trength, extremely weathered, dark

s
6 [\grey sitstone [ -L

SANDSTONE - Low strength, highly

2.2m: P, pl, sm, 3Imm

N\ clay infil
From 2.28m to 2.44m, fg

PLIAY =013
2.71m: P, pl, ro PL{D)=0.07
PL{A} = 0.42
PLID)=0.35
C | 100 51
3.36m: P, sl, o, fe
PL{D}=0.42
3.57m: J. 30°, pl.ro, fe
\3.75rn: P, pl. 1o, fe
383m: P, pl o fe

244

weathered, dark grey, medium
3 rained sandstone

rorn 2.8m, fine grained, medium
strengih, moderalely weathered

[* 4% Bore discontinued at 4 om, vt of
| investigation
-5
Fg
RIG: FG102 4WD DRILLER: FICO LOGGED: Goadall CASING: HQ at 1.0m

TYPE OF BORING:  V-bit to 1.0m, NMLC from 1.0m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: * Surface level interpolated from 2m digital contour mapping and are approximate only

SAMPLING & 1H SITU TESTING LEGEND !
§ ppeme g gmeme, D B
53 islon 36 sl s[5
LK Block sampe U, Tube sarmpe { ha ) PLIDPownl o o o Leea | 194 50} D ’ P t
€ Coradfing W Wawsasarrw:m ? PochMmﬁ:mlu(hPa; MPa) oug as ar nem
O Dislurbed samgs [»  Water seep ED Stmndard paneTabeon st -~ . .
E Emwrormeralsampe ¥ water kvel ¥ Shear vane (kPa} Jeotechnics  Environment  Groundwater













Douglas Partners

Seotechnics Environment Groundwater

Results of Dynz 1ic Penetrometer Tests

Douglas Parners Pty Lid
ABM 75 053 880 117

www douglaspariners.com au

1% Callisternon Close
Warabrook NSW 2304
PO Box 324

Hunter Region Mal Centre NSW 2310

Phione (02) 4960 9600
Fax (02} 4960 9601

Client NBRS & Partners Pty Ltd Project No. 81986.00
Project Redevelopment of Correctional Facility Date 25/5-2715/16
Location Lindsay Street, Cessnock Page No. 1 of 2
Test Location 301 302 303 304 305 306 ao7 308 308 310
RL of Test {AHD)
Depth (m) Penetration Resistance
- Blows/ 150 mm
0 - 015 13 17 10 15 31 13 18 13 36 31
0.15 - 0.30 19 12 14 15 16 10 34 12 35 17
0.30 - 045 13 11 18 24 18 16 50 24 [freamm 42
045 - 0.60 12 10 18 17 9 21 [Fmm L 5q 16
0.60 - 0.75 11 9 15 16 23 [P 19 11
0.75 - 0.90 13 5 14 21 12 25740 12
090 - 1.05 33 23 15 21 [ 15
1.05 - 1.20
1.20 - 1.35
135 - 1.50
1.50 - 1.65
165 - 1.80
1.80 - 1.95
195 - 2.10
210 - 2.25
225 - 240
240 - 2.55
255 - 270
270 - 285
2.85 - 3.00
3.00 - 3.15
3.15 - 3.30
330 - 345
345 - 360
Test Method AS 1289.6.3.2, Cone Penetrometer | Tested By SG
AS 1289.6.3.3, Sand Penetrometer O Checked By MPG

Remarks Ref = Refusal, 24/110 indicates 25 blows for 110 mm penetration



Douglas Partners

Geotechnics

Environment | Groundwater

Results of Dynamic Penetrometer Tests

Douglas Partners Pty Lld

ABM 75 053 880 117

waw douglaspartners com au

15 Callislemcn Close

Warabrook NSW 2304

PO Box 324

Hunter Reg I Centre NSW 2310
rFoone {02) 4960 2600

Fax (02) 4960 9601

Client NBRS & Partners Pty Ltd Project No. 81986.00
Project Redevelopment of Correctional Facility Date 25/5-2715116
Location Lindsay Street, Cessnock Page No. 2 of 2
Test Location 311 312 3 314 315
RL of Test (AHD}

Depth (m) Penetrggﬁlgiﬁstance

0 - 015 |26/t00mm| 37 9 40 12

0.15 - 0.30 ref 28 12 21 8

0.30 - 045 24 12 19 ]

0.45 - 0.60 16 9 19 11

0.60 - 0.75 16 10 15 15

0.75 - 0.90 16 15 16 25

0.90 - 1.05 16 | 20 | a0 |20

105 - 1.20 }

120 - 135

1.35 - 150

150 - 185

165 - 180

180 - 185

195 - 210

210 - 225

225 - 240

240 - 255

255 - 270

270 - 285

285 - 3.00

3.00 - 315

315 - 3.30

330 - 345

345 - 360
Test Method AS 1289.6.3.2, Cone Penetrometer & Tested By SG

AS 1289.6.3.3, Sand Penetrometer O Checked By MPG

Remarks Ref = Refusal, 24/110 indicates 25 blows for 110 mm penetration




BOREHOLE LOG

CLIENT: Department of Commaerce SURFACE LEVEL: - BORE No: 214
PROJECT: Upgrade of Cessnock Comectional Facility EASTING: PROJECT No: 38632
LOCATION: Cesshock NORTHING: DATE: 20 Dec Q6
DIPFAZIMUTH: 890°/-- SHEET 1 OF 1
Descriplion g Sampling & n Silu Tesling . waell
| Depth o = 2 ,
E| “(m) of 33 § £ a Results & 2 Cansiructian
Strata o SHE-RE: Commarls Details
TOPSQOIL - Dark brown silt topsoit with some clay and
01 some arganics, humid
CLAY - Very sfifl to hard brown-red clay, wilh soma silt, 7
M <Wp /
% 05
% U,
é—m— 08 >450 kPa
1 / 12 -
., >~
SANDSTCONE - Exiremaly low sirength, extremely 5 7.20
vieathered, brown fine {o medium grained sandstone fefusas
13 n 1%
Bare discontinued al +.3m, refusal
-2 -2
RIG: Drillcat 4WD DRILLER:Foady LOGGED: Harrig CASING:
TYPE OF BORING:Soiftd flight auger (v-bit} to1.3m (refusal)
WATER OBSERVATIONS:Na free groundwater acbserved
REMARKS:
SAMPLING & IN SiTU TESTING LEGEND CHECHEE
B Oidwbed ampls S0 Prota o-roaon deresir
. izrcard o o Lagt initials:
Bk e S, Sysemesmen (/)] Douglas Partners
¢ Eaeiing” S Wletsess Y i Dater Geolecfinies - Envirenment - Grovndwaler




BOREHOLE LOG

CLIENT: Department of Commerce SURFACE LEVEL: - BORE No: 217
PROJECT: Upgrade of Cessnock Carrectional Facility EASTING: PROJECT No: 39632
LOCATION: Cessnock NORTHING: DATE: 20 Dec 06
DIPIAZIMUTH: ag°i- SHEET 1 OF 1
Description a Sampling & In Silu Testing e Well
—| Depth So - T = 3 .
E| ) of E—E § = s Results & g Construction
Strata 0 & e Comuents Details
TOPSQIL - Dark brown silt tapsoil with some clay and
some arganics, humid
s CZ
CLAY - Very stiff to hard brown-red clay, with some silt, /
M<Wp /
ot
CLAYSTONE - (Exiremnely lov strength), extramely -~
0 weathered light gray-white moltled red brovm claystone |-
| Bore discontinued at 0.9m, refusal
L -
-2 -2
r
R!G: Drillcat 4WD DRILLER:Foody LOGGED: Harrls CASING:
TYPE DF BORING:Solid flight auger (v-bit) to 0.9m (refusal)
WATER OBSERVATIONS: No free groundwater ohserved
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CI-5CRED
D Didurced samie 270 ks irisphon coteaer
! > . iy Iniia
3‘ 18':;"5&11;?;‘ (% fmin din ) g:_ %“E:“:dp;':rgizﬂ% MFy ( ’ Daug,as Partne'.s
W winer Lam an
[ E'c?r:rdrﬁﬂgge : youer “a:: r‘ }l Waler [svel Cate: Geqfepﬂ"fﬁ'v Enyfm"mgm -ﬁmundmrer




CLIENT:
PROJECT:

BOREHOLE LOG

Department of Commerce

LOCATION: Cessnock

Upgrade of Cessnock Correctional Facility

SURFACE LEVEL: —
EASTING:
NORTHING:

BORE No; 218
PROJECT Neo: 39832
DATE: 20 Dec (06

DIPIAZIMUTH: 90°%/- SHEET 1 GF 1
Description Sampling & In Situ Tesling - Wall
—t| Depth ¢ N = = 2 c .
x| (m) 9 8|55 Resulis & L. onstruction
Slrata [ . ‘J-i Comments Details
TOPSOIL - Dark brown silt topsail with some clay and N
50Me organics, humid
02
SILTY CLAY - Very stifi to hard brown-red mottled grey
silly clay, wilh trace ta some fine sized subrounded
gravel, M=<wWp
k1 1.0 1.0 m1
CLAYSTONE - (Extremely low strength), exiremety
wealhered light grey-white motlled red brown claystone
5.10.14
S WN=24
‘4 1.4
Bore discontinuad at .45m, refusal
L2 -7
RIG: Driillcat 4WD ORILLER:Foody LOGGED: Hariis CASING:
TYPE OF BORING:Solid flight auger (v-bit} to 1.35m (rafusal}
WATER QESERVATIONS: No free groundwater observed
REMARKS:
SAMPLING & [N S1ITU TESTING LEGEND CHECKED
D Didaved semie B Pheto hition deiecor.
1HWHL e [ ul L trilials
5 SCHEL: s A e ' (/)] Douglas Partners
W Waler e ¥ EhearYone (kPa) .
€ Core drilog B iterseep 1 \Wolw bevwi Cale: Geelechnies - Environment - Greundualer




BOREHOLE LOG

CLIENT: Department of Commerce SURFACE LEVEL: - BORE No: 219
PROJECT: Upgrade of Cessnock Correctional Facility EASTING: PROJECT No: 39632
LOCATION: Cessnock NORTHING: DATE: 20 Dec 086
DIP/AZIMUTH: $0°/-- SHEET 1 OF 1
Description o Sampling & In Siu Tesling Well
= =
.. D(tr:np}lh of @.E‘ sz £ Resulis & g Construction
Strata o c &8 E Comnienls Details
TOPSOW. - Dark brown silt topsoil with same clay and %
some arganics, humid
A | Ot
0.1
CLAY - Very stiff to hard brown-red clay, with some siit, 7
M<Wp /
% o5
% Uy,
é—pp— 0.8 >450 kPa
-1 o / 10 k1
From 1.0m - grading into extremely weaathered ¢laystone /
/ 752,15
/ s N=27
I TCLAYSTONE - (Extramaly low strengthy, axtremely ]
, weathered light grey-white mottled red brown claystonte |~ —]
Bore discontinued at 1.9m, refusal
L2 -2
RIG: Drillcat $ND DRILLER:Foody LOGGED: Harris CASING:
TYPE OF BORING:Salid fiight auger (v-bif) to 1.9m (refusal)
WATER. OBSERVATIONS: No free groundweater observed
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECHED
D Digutbed sample P Phcte oniatin devectn
i sl L itk
LT B e e i (/)] Douglas Partners
W WRIer sampie v Ahear Vane (k9a) X
€ Core 3ifing b \Maler seep T \oler lovoi Cote: Gegferlinies - Ewrm"mgm-amunmfer




BOREHOLE LOG

CLIENT: Department of Commerce SURFACE LEVEL: = BORE No: 220
PRQJECT:; Upgrade of Cessnock Correctional Facility EASTING: PROJECT No: 39632
LOCATION: Cessnock NORTHING: DATE: 20 Dec (08
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Booth Description E Sampling & In SHu Tesling _ Well
]| Depl =i T & .
& (m) of YRR Resutss |2 Construdtion
Strata o - & 3 Corments Details
TORSOIL - Dark brown st tapsoif wilh some clay and
soma organics, humid
A o2
0a
CLAY - Very sliff 1o hard brown-red clay, with some silt, [/
0 s A<WD 05
CLAYEY SILT - Hard brown clayey silt, humid dddd
AlrbAe] Y
2l o5 ] 069 #2050 kPp
bl
Al
s|le| 2
/|elels
Fa T4 474
U 1 M
CLAYEY SILT/SILTY CLAY - Hard grey-brown clayey I 0 '
sitsilly clay with trace to some fine sized subrounded ] /(
gravel and with trace 1o some fine to medium gralned A’
sand (extremely weatherad siltstona), t4<\Wp i ?’ 61015
s o
: ;ﬁ ER >450kPa
A 1
i
|
i 145
15 Z]
Bora discantinuad at 1.5m, refusal
-2 -2
RIG: Drillcat 4ND DRILLER:Foody LOGGED: Harsis CASING:
TYPE OF BORING:Solid llight auger (v-bit) lo 1.5m (refusal)
WATER OBSERVATIONS: Mo free groundwater ohserved
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
S Eugl:t‘:dmsp::npk :pﬁ m:;:::}:ng ::gopf #
! . ey Ieibils:
L e 5. AR e : ({)] Douglas Partners
E G b Tairsees g wotet eve ate Geatoshnles - Environment - Groundwater




BOREHOLE LOG

CLIENT: Department of Commerce SURFACE LEVEL: -- BORE No: 221
PROJECT: Upgrade of Cassnock Correctional Facility EASTING: PROJECT No: 33632
LOCATION: Cessnock NORTHING: DATE: 20 Dec 06
DIP/AZIMUTH;: S0°/- SHEET 1 OF 1
Description o Sampling & In Situ Tesling _ el
| Depth Ew 3 2
Bl (m of E- 8lel= Rosulls & é Censtruction
Strata v Ly § _é_ Comementy Details
TOPEOIL - Dark brown silt lopsail wilh some clay and
some organics, humid
013 - _ A |01 L
CLAY - Yery stiff to hard brown-red clay, with some silt,
M<\iip
S ) -1
CLAYSTONE - (Extremely low strength), extramely
weathered light grey-white mattled red brown claystone
-{set rﬁggai
— ! L'l
pa >450 kP
1.3
18
Bore discantinued at 1.5m, refusal
-2 -2
RIG: Crillcat 4WD DRILLER:Foady LOGGED: Harris CASING:
TYPE OF BORING:Solid flight auger {v-bit) to 1.5m (refusal)
WATER CESERVATIONS: No free groundwater abserved
REMARKS:
SAMPLING R [N SITU TESTING LEGEND CHECKED
D Diducoed mple B0 Photoioreuthon detuor
du 3 i e :, in ol
B ) A (/)] Douglas Partners
& Coadiirg b e 1 eerions Sate. Geateehnfes - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Departrnent af Commerce SURFACGE LEVEL: — BORE No: 223
FROJECT: Upgrade of Cassnock Correctional Facility EASTING: PROJECT No: 39632
LOCATION: Cessnock NORTHING: DATE: 20 Dec 06
DIP/AZIMUTH: 80°/-—- SHEET 1 OF 1
Cescription o Sampling & In Situ Testing Well
Depth 2o B :
[ m of 229 2 = %‘E’l esulis & g Construction
Sirala ] & 3 ommenis Details
TQPSOIL - Dark brown silk topsoil with some clay and
aql-Seme organics, humid b
CLAYEY SILT - Vary shff brown clayey sill, M<Wp dddd
Il
i
as
CLAY - Vary stff to hard brown-red elay, with same silt,
M=Wp
15
UﬁJ
pi| 08 >450 IPa
’-1 10 1
SPT, s
Py =450 kPa
1.44
%
CLAYSTOME - {(Extremely low strength}, extremely
. waalhered light grey-white motlled red brown claysione "
4 2=
Bore discontinued at 2.2m, refusal
RIG: Drillcat 44D DRILLER:Foody LOGGED: Harris CASING:
TYPE OF BORING:Salid flight zuger (v-bil) te 2.2m {rofusal)
WATER OBSERVATIONS: Mo free groundwater abserved
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger cmple pp  Poche! penctrometer {kFa)
0  Cidurbred _mmp!e FID Phato fsncsotion delecor Irnals:
- N e (/)] Douglas Partners
' Vaoley sample W arugne (kP! .
C_ Core diling O wmerseen ¥ _isterseve Dure Gegterhnizs - Environmen - Groundwaler
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Proeclaby Services Pry [t Sporay ARYN 37 112 535630

CERTIFICATE OF ANALYSIS 147956

Client;

Douglas Partners Newcastle

Box 324 Hunter Region Mail Centre
Newcastle

NSW 2310

Attention: Michael Gawn

Sample log in details:

YourReference: 81986.00, Geotechnical Assessment
No. of samples: 8 Soils

Date samples received / completed instructions received 06/06/16 { 06/06/16

Analysis Details:

Please refer to the following pages for resuits, methodology summary and quality control data.

Samples were analysed as received from the client. Resuits relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the resuits.

Report Details:

Date resulis requested by: / Issue Date: 14/06/16 { 9/06/16

Date of Preliminary Report: Not Issued

NATA accreditation number 2601. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Resuits Approved By:

Envirolab Reference: 147956 Page 10of 5
Revision No: R 00



Client Reference:

81986.00, Geotechnical Assessment

Asbestos ID - soils
Our Reference UNITS 147356-1 147956.2 147956-3 147958-4 147856-5
Your Reference ] —veeemioennn BH30 BH302 BHA03 BH306 BH2A07
Type of sample | —veeevannnn Soil Seonl Sail Soil Sait
Date analysed 3062016 5:06:2016 Q062016 906:2016 9062016
Sample masstested q Approx. 70g Approx B3q Approx. 65g Approx. 5hg Approx 55g
Sample Description Brown fine- Brown fine- Brown fine- Brown fine- Brown fine-
gramned soll & gramed soil & gramed soil & grained soit & grained soil &
rocks rocks rocks rocks rocks
Asbestos 1D so! No asbestos No asbestos No asbestos No asbestos No asbestos
delected at detected at detected at detected at detected at
reporiing limitof | reportnghmitof | reporingimitef | reportinglimitof | reporting byt of
0 lg'kg 0.1gkg 0.1gkg 0. la’kg 0 lg'kyg
Organic fibres Organic fibres Organic fibres Organie fibres Crganic fibres
detected detected detected detected detecled
Trace Analysis - No asbestos Mo asbestos No asbestos No asbestos No asbestos
detected detected detected detected detecled
Asbestos 1D - soils
Qur Reference UNITS 147956-6 147956-7 1479556-8
Your Reference | ----oooee- BH308 BH3209 BH310
Type of sample | —-----mm-- Saoil Soil Soif
Dats analysed - 9/06/2016 0/06:2016 9:06/2016
Samplemasslested g Approx 959 Approx 759 Approx. 70g
Sample Descnption - Brown fine- Brown fine- Brown fine-
gramed soil & gramed soil & grained soil &
rocks rocks rocks
Asbestos ID i soul - Mo asbestos No asbestos Mo asbestos
detectad at detected at detected at
reporling hmitof | reporing irmit of | reporting it of
0.1g/kg 0.1a9/kg 0 1g'kg
Organic fibres Orgame ftbres QOrganic fibres
detected detected detected
Trace Analysis - No asbestos MNo asbestos Ng asbestos
detected detected detacted
Envirclah Reference: 147956 Page 2 of 5

Revision No:
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Client Reference: 81986.00, Geotechnical Assessment

MethedID

NMethodology Summary

ASB-001

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarsed Light Microscopy and

Dispersion Stang Technigues including Synthetic hlineral Fibre and Organic Fibre as per Australian Standard

44964 -2004

Envirolab Reference: 147956
Revision No: R 00
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Clien eference: 81986.00, Geotechnical Assessment

Repert Comments:

Asbestos |D was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<. Less than = Greater than LCS: Laberatory Control Sample
Envirolab Reference: 147956 Page 4 of 5

Revision No: R 00



Client Reference: 81986.00, Geotechnical Assessment

Cuality Control Definitions

Blank: This is the component of the analytical signa! which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable,

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a biank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics {+/-50% surrogates) and 10-140% for [abile SVOCs (inciuding labile surrogates), ultra trace organics
and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 andfor 1 in 20 samples
respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTSs),
the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse
within the THT or as soon as practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity
of the analysis where recommended technical holding times may have been breached.

EnvirolabReference: 147956 Page50f 5
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Clie NBRS & Partners Pty Ltd Proje: N 81886.00
Repo N16-138 5
Project : Cessnock Correctional Fachity :port Da 29.06.2016
Date Sampled : 25-27.05.16
Lot ion: Cessnock Date« Te: 06.06.2016
Test Location : Pit 304
Depth / Layer : 0.5-0.7m Page: 10f1
CORE SHRINKAGE TEST SWELL TEST
Shrinkaye - air dred 1.9 % Pccket penetrometer reading >600 kPa
atinitial moistura content
Shrinkage - oven dried 2.7 %
Pocket peretrometer reading 320 kPa
Significant inert inclusions 0.0 % at final mois:ure content
Lxtent of cracking MC nitial Maisture Conzent 15.0 %
Extent of soil crumbling <5 % Final Moisture Content 223 %
Moisture conitent of core 16.0 % Swell under 25kPa 24 %
an
I
20 - - -
_— . \
6; o0
E
&
10
2.0
3.0
0 5 0 ‘5 0 25

hinist..~a Cantent (85)
SHRINK-SWELL INDEX Iss 1.9% per A pF

CLAY - Brown
AS 1289.7.1.1, AS “289.2 1 1

Sampled by Newcastle Engineering Department

Description:

Test Method(s):
Sampling Method{s):
Extent of Cracking:

UC - Unurackeu HC - Highly rriacked

J e

A

R B | I LTSV

Remarks:

Tare bo ™

N\

S8C - Slight v crackzz
MC - Noderately cracked

FR - Fraciured
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Client: E > artners Pty Ltd Proje v 21985
Report No: N16-138 7
Project: Cassnock Correctional Fagitity Report Date: 28.06.2016
Date Sampled: 25-27.05.16
. . ' Date of Test: 08.06.2C"6
ocation: Cessnock Page: 1 of 1
Test Depth o l We | We | We | PI| LS
Location {m) Description Code %o Vo Yo %o %
-
Pit307 | 050-0.95 | Gravelly CLAY - Brown Reg 25 T A E R R
Y .
Legend: Code:
W Figld kosture Content Sample history for plasticity tests
"W Licuid lirmit 1 Air criea
V. Plastic it 2 Low temperanane (<80 cva drigg
Pl Plastizity index 3 Qven (105%C) cred
LS Lingar shrinhayge frem haad el condidon (Mouls length125mmy 4 Unknown

Test Methods:
Moesture Conent;
Ligquiz Lirut
Piastic Lini:,
Plastaity Indax:
Linoas Shnnkage:

AS 1288211
AS 1289312
AS 1289 3.2
A5 1209 3.3 1
AS 1289 .40

Sampling Methods: Sampled by DP Engineering Depanment

Remarks:

7\
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Method of preparation for plasticity tests
5, Oty swved

8. Vet sievad

7 talumal

“Soecily il sar-ole oromie s CR or gurles CU

Dave Millarc
Laboratory Manager











