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1.2

1.3

PROJECT INFORMATION

INTRODUCTION AND OBJECTIVES

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by Mr Erol Ozdirik
from Classic Plans to complete a geotechnical investigation at 68A Queenscliff Road,
Queenscliff New South Wales (herein referred to as ‘the site’). A survey plan of the
site is provided in Appendix A.

GEE understands that the investigation is required to support a Development
Application with Council which relates to the proposed construction of a mixed use
(commercial and residential) development which will include three levels over a single
level basement. A three-storey building comprising a lower level shop with residential
apartments above currently occupies the site.

The report presents the factual and interpreted results of the field investigations and
provides interpretation and recommendations regarding the ground conditions at the
site, in accordance with client requirements and the agreed scope of work.
Furthermore, the report addresses slope instability risk concerns in response to
requirements specified by Council.

NORTHERN BEACHES COUNCIL DCP

The Northern Beaches Council DCP/E10-Landslide Risk for Warringah requires a
geotechnical assessment for land subject to Hazard Mapping (Landslide Risk).
Council's mapping shows the land at this site is within Area B (Flanking Slopes from 5
to 25 Degrees).

For land in Area B, a Checklist (refer to Section 5.3.2) is used to determine whether a
geotechnical report is required.

The following report provides an assessment of landslide risk in accordance with
Council's DCP.

PROPOSED DEVELOPMENT

The proposed development will comprise three levels above ground and a single level
basement. The ground floor will comprise a commercial development while the upper
floors will comprise residential apartments. According to the development plans
(Appendix A) the basement excavation will extend to the boundaries of the site with
vehicle access from Queenscliff Road.
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The basement level is expected to have a finished floor level of 24.415m above
Australian Height Datum (AHD). Considering the existing site elevations shown on the

survey, and the over-excavation required to facilitate construction of the basement

slab, an excavation depth of approximately 3.0m to 3.5m below ground surface (bgs)

is expected with the deepest excavation adjacent to the northern boundary which runs
parallel with Queenscliff Road.

1.4 Score oF Work

To satisfy the above objective, GEE completed the following scope of work:

0

0

A dial-before-you-dig (DBYD) desktop search for buried services,

A geotechnical investigation conducted on 28 May 2019, with drilling of 3
boreholes in accessible areas of the site to assess the nature and consistency of
subsurface soils and the depth of the underlying bedrock,

Collection of soil and rock from the boreholes for selective laboratory testing to
assist with characterisation of the soil profile,

Performance of Dynamic Cone Penetrometer Tests (DCPs) to assess the
consistency and/or relative density of the soil profile, and to assist with
determining the depth to bedrock,

Site mapping by an experienced engineering geologist and review of the site
slope stability,

Engineering assessment and reporting.
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Plate 1 — View to the west showing the existing dwelling.

SITE INFORMATION

SITE DESCRIPTION

The site is bounded by Queenscliff Road to the north, Bridge Road to the east and a
low-density residential dwelling and apartments to the south and west. The site covers
an area of 315.3m? (by survey) and is legally described as Lot A in Deposited Plan DP
961049.

At the time of the field investigation, the site was occupied by a three-storey brick
commercial and residential dwelling, with an associated carport with driveway access
to Queenscliff Road. The remaining area of the site was predominantly covered by
concrete with a small section of lawn along the northern boundary.

The exterior of the existing dwelling appeared to be in a sound condition with minor
cracking noted in the southwest corner of the structure. The concrete balcony at the
rear (southern) side of the dwelling has partially separated from the main structure
due to settlement of its foundation.

Sandstone outcrop was observed in the front garden of the property located across
Queenscliff Road to the north.

Existing site features are shown on the site survey provided in Appendix A and
Figure 1. Photographs of the site, which were taken at the time of the site
investigation are provided for reference in Plates 1 to 8 below.

Plate 2 — View to the west showing the southern boundary
with No.21 Bridge Street.
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Plate 5 — View to the south showing western boundary with  Plate 6 - View to the northeast
adjacent development. showing existing dwelling.

Plate 8 — Sandstone outcrop in front yard of property to the
north of the site.

Plate 7 — Cracking and settlement of rear concrete veranda
viewed east.
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2.2

2.3

24

TOPOGRAPHY

The site is located on a southerly dipping hillslope with a moderate grade of about
15%. According to the survey plan (Appendix A) the surface elevation falls from
approximately 27.62m above Australian Height Datum (AHD) in the northwest corner
of the site to 26.50m AHD at the southwest corner.

GEOLOGY AND SolL

A review of the regional geological map (reference 1) indicates that the site is
underlain by the Triassic aged Hawkesbury Sandstone formation, consisting of
“...medium to coarse-grained quartz sandstone, very minor shale and laminite lenses”.

A review of the regional soils map indicates that the site is located within the (Colluvial)
Hawkesbury Soil Landscape. (reference 2). The Hawkesbury Soil Landscape
comprises rugged rolling to steep hills on Hawkesbury Sandstone, narrow crests and
ridges, incised valleys, steep sided slopes and rocky benches, broken scarps and
boulders. Limitations of the Hawkesbury Group Soils include extreme soil erosion
hazard, mass movement (rockfall hazard), steep slopes, rock outcrops, highly
permeable and of low fertility. Soils of the Hawkesbury group are characterised by
shallow to moderately deep (30-100cm) yellow earth and earthy sands. These soils
typically are very permeable, have low fertility and form a high soil erosion hazard.

Rock outcrop and sub-surface soils identified during the fieldwork were consistent with
the published mapping.

HYDROGEOLOGY

The regional and permanent groundwater in the vicinity of the site is expected to be
confined or partly confined, discrete, water-bearing zones within the bedrock
formation. However, GEE notes that intermittent ‘perched’ water seepage is likely to
occur through the identified colluvial soils, and at the residual soil / bedrock interface
following rainfall events.
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2.5

ACID SULFATE SO/L POTENTIAL

Acid Sulfate Soil is naturally occurring sediments and soils containing iron sulfides
(principally iron sulfide, iron disulfide or their precursors). Oxidation of these soils
through exposure to the atmosphere or through lowering of groundwater levels results
in the generation of sulfuric acid.

Land that may contain potential acid sulfate soils was mapped by the NSW Department
of Land and Water Conservation (DLWC) and based on these maps local Councils
produced their own acid sulfate soil maps to be used for planning purposes.

The DLWC ‘Sydney Heads’ Acid Sulfate Soil Risk Map (reference 3), indicates that the
site lies within an area with no known occurrences of acid sulphate soil and land
activities within this area are “...not likely to be affected by acid sulphate soil
materials’.

The Acid Sulfate Soils Map produced by the NSW Department of Planning and
Environment, via interactive online mapping, indicates that the site lies outside of
areas defined as ‘Class I to ‘Class 5. In this regard, there is no need for an acid
sulphate soil assessment or management plan.
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3 FIELD INVESTIGATIONS

Fieldwork was undertaken on the 30" May 2018 by Matthew Kilham, an engineering
geologist working on behalf of GEE. The fieldwork comprised:

¢ The drilling and logging of three boreholes (BH1 to BH3) in accessible areas of the
site to assess the soil conditions and depth to bedrock,

¢ The performance of DCP tests at each borehole location (DCP1 and DCP2) to
assess the consistency and/or relative density of the soil profile and to assist with
determining the depth to bedrock, and

¢ The collection of representative soil samples for the preliminary assessment of soil
salinity and aggressivity.

The boreholes were drilled using an 85mm diameter, hand operated auger, while the
DCP tests were performed in accordance with Australian Standard Test Method
AS1289.6.3.2-1997 (reference 4). During drilling, the encountered fill and natural soils
were geologically logged by an experienced engineering geologist, taking care to
describe the presence and depth of any fill material / previously disturbed ground, the
natural stratum, moisture, seeps or water bearing zones, and the elevation of the
water level/hydraulic head.

Boreholes BH1 to BH3 were advanced through surface fill and the natural soil profile
before terminating due to practical refusal on weathered sandstone bedrock which
occurred at depths of 0.35m to 1.65m below ground surface (bgs).

The DCP tests at BH1 and BH2 were terminated due to practical refusal which occurred
at similar depths to the boreholes and this supported the conclusion that bedrock was
encountered.

The location of the boreholes and DCP tests were estimated using measurements from

existing site features and are shown on Figure 1. A copy of the borehole logs,
including DCP test results, are provided in Appendix B.
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4

4.1

INVESTIGATION RESULTS

SUBSURFACE CONDITIONS

The subsurface conditions, as observed in the boreholes, typically comprised fill and
topsoil overlying residual sandy soils before refusing on weathered sandstone bedrock
which occurred at depths of between 0.35m and 1.65m (bgs).

Detailed descriptions of the subsurface conditions on site are provided in the borehole
logs (including DCP test data) in Appendix B, while a summary of the subsurface

conditions encountered across the site are provided in Table 1.

Table 1. Summary of Subsurface Conditions

Layer / Unit Description

Depth to Base
of Layer (m)?

Consistency /
Relative Density?

Silty SAND and SAND: brown and grey, fine

Loose to medium

TOPSOIL/FILL ) 0.10 - 1.00 :

to coarse grained, trace Gravel and Cobbles dense, soft to firm

SAND trace Silt and Clay: grey mottled )

Loose to medium
RESIDUAL SOIL orange, trace bands extremely weathered 0.35-1.65 d
ense

Sandstone.

SANDSTONE: grey white, fine to medium Estimated very low
BEDROCK >0.35-1.65

grained, extremely weathered

strength

Note 1: Estimated from DCP tests and borehole observations

Adverse aesthetics, specifically odours associated with potential contamination, were

not noted during the fieldwork. Additionally, no potentially Asbestos Containing

Materials (ACM) was observed in the bores during the drilling.

4.1.1 GROUNDWATER

Permanent groundwater was not encountered in the boreholes during drilling.

However, slight seepage was observed in boreholes BH1 and BH3 and this occurred

near the fill and residual soil interface.
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4.2

4.2.1

LABORATORY TEST RESULTS
Representative samples of soil were collected from the boreholes and submitted to

Envirolab Services Pty Ltd (Envirolab) for selective testing which included:

¢ Electrical Conductivity (EC) to provide a detailed assessment of the salinity
potential of the soil profile, and

¢ Sulphate, Chloride, resistivity and pH to determine the exposure classification of
the soil with respect to buried structural concrete and unprotected steel.

The laboratory test results are presented in Appendix C, while a summary of the
results is provided in the following sub-sections.

SOIL SALINITY TESTING

An assessment of soil salinity conditions has been undertaken with reference to
guidance published by the Department Land and Water Conservation NSW (reference
5). In this regard, selected samples of natural soil were submitted to Envirolab for
NATA accredited testing of Electrical Conductivity (EC), which is the primary indicator
of salinity,

The raw EC results and the EC. results?, are provided in Table 2.

Table 2: Electrical Conductivity Results

Sample Location L. EC Multiplication ECe
Sample Description
/ Depth (m) (dS/m) Factor?! (dS/m)
BH1/0.1-05 FILL — Sand 0.059 17 1.00
BH1/0.55-0.85 FILL — Sand 0.089 17 1.51
BH1/1.0-1.1 Sand 0.032 17 0.54
BH1/15-1.6 Sand 0.057 17 0.97

According to the Department Land and Water Conservation NSW (reference 8), ECe
results less than 2dS/m are considered to be non-saline, ECe results between 2dS/m
to 4dS/m are slightly saline, and results between 4dS/m and 8dS/m are considered to
be moderately saline. The above test data indicate that the fill/natural soil profile is
non-saline.

1 ECeresults are EC lab data that is multiplied by a conversion factor which depends upon the soil texture / type
(reference 5)
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4.22

EXPOSURE CLASSIFICATION TESTS

Selected soil samples were submitted to Envirolab for NATA accredited testing of pH,
sulfate, chloride and resistivity to provide a preliminary assessment of the exposure
classification (or aggressiveness/corrosiveness potential) of the soil with respect to
future buried steel and/or concrete (e.g. footings).

To determine the aggressiveness of the soil and water environment on concrete or
steel, the chemical test results are compared to Tables 6.4.2(C) and 6.5.2(C) from
Section 6 of the Australian Standard AS 2159 (reference 6). This section provides
assessment criteria to assess the ‘exposure classification’ for a concrete or steel pile.
The Standard has two classes of soil conditions:

(A) high permeability soils below groundwater; and
(B) low permeability soils and all soils above groundwater.

For this site, all the soil samples are considered to be condition ‘B’. Based on the
chemical testing results, the standard provides a range of ‘exposure classifications’
from non-aggressive to very severe. For the range of chemical conditions in the soll
surrounding the structure, the condition leading to the most severe aggressive
conditions is adopted.

A summary of the soil results is provided in Table 3.

Table 3: Exposure classification (aggressivity) test results
Sulphate Chloride

Sample Location Soil Resistivity
- pH (SOs) (Ch
/ Depth Condition Ohm.cm
mg/kg mg/kg

BH1/0.1-05 B 8.1 140 54 17,000
BH1/0.55-0.85 B 7.7 <30 21 11,000
BH1/1.0-1.1 B 8.0 <30 24 31,000
BH1/15-1.6 B 7.2 49 67 18,000

The aggressivity potential of an environment on concrete is dependent on the sulphate
and pH levels of the soil. Based on the limited number of test results above and taking
into account the ‘worst-case’ sample, the subsurface profile is non-aggressive towards
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concrete. According to Australian Standard AS 3600-2009 (reference 7), specifically
Table 4.8.1, this equates to an exposure classification of ‘Al’.

The corrosive potential of an environment on unprotected steel is normally dependent
on pH, chloride, and resistivity levels of the soil. Based on the limited number of test
results above and taking into account the ‘worst-case’ sample, the subsurface profile
is considered to be non-corrosive towards any unprotected steel.
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5.2

521

DISCUSSION

SITE PREPARATION

Following demolition of the existing structures and prior to bulk excavation works and
construction of the new development, all topsoil with organic matter and any
pavement materials, should be removed from the proposed building and pavement
areas. Stripped topsoil should be stockpiled for re-use as landscape material or
disposed of off-site.

Material removed from site will need to be managed in accordance with the provisions
of current legislation and may include segregation by material type classification in
accordance with NSW EPA (2014) Waste Classification Guidelines (reference 8) and
disposal at facilities appropriately licensed to receive the particular materials. GEE
notes that the natural soil and bedrock may be classified as Virgin Excavated Natural
Material (VENM) and re-used on other sites rather than disposed at a landfill, although
it must be proven to be free of contamination.

EARTHWORKS

Based on the development plans provided in Appendix A, the basement excavation
will extend to a depth of between 3.0m and 3.5m bgs and will extend up to the site
boundaries and the deepest excavation will be adjacent to the northern boundary
which runs parallel with Queenscliff Road.

EXCAVATION

Based on the fieldwork undertaken as part of this investigation, the excavation will
encounter fill material and residual sandy soils before grading into weathered
sandstone bedrock below approximately 1.20 and 1.65m bgs. GEE notes that the
bedrock profile was not exposed during the investigation due to hand auger refusals
at the bedrock level. In this regard the composition and strength of the bedrock has
not been accurately assessed as part of this investigation. Notwithstanding this, GEE
anticipates that the sandstone within the depth of the excavation will initially be very
low to low strength becoming medium to high strength with depth. More detailed
investigations are recommended following demolition of the existing structures to
confirm the composition and strength of the bedrock profile within the depth of the
proposed excavation.

The fill and natural soil profile is expected to be readily excavated using standard
equipment such as excavators. However, the use of an impact hammer will be
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523

required upon encountering the bedrock formation, especially when combined with
unfavourable rock-defect geometry. When using an impact hammer the effects of
vibration should be considered and are discussed further in Section 5.2.3.

GROUNDWATER

Permanent groundwater was not encountered during the drilling of the boreholes.
However, slight to moderate seepage was observed in boreholes BH1 and BH2
during the investigation and further seepage is expected to occur over time along
the soil-bedrock interface and through defects within the bedrock formation.

The seepage is expected to be sufficiently managed during the earthworks phase by
pumping from a sump at the base of the excavation. In the long term, conventional
techniques such as strip drains behind basement walls and ag-lines will need to be
incorporated into the design of the basement to ensure that any seepage is directed
to a sump where it can be pumped into the regional stormwater system.

CONSTRUCTION / EXCAVATION INDUCED VIBRATION

When using a hydraulic hammer, vibrations will be transmitted through the ground
and potentially impact on adjoining structures. Where possible, the use of other
techniques not involving impact (e.g. rock saws), should be adopted as they would
reduce or possibly eliminate risks of damage due to vibrations.

The structures on the adjacent properties (and nearby services) are sensitive to
vibrations above certain threshold levels (regarding potential for cracking). Given that
the proposed basement excavation will extend to within proximity of the boundaries
and adjoining development, close controls by the excavation contractor over the rock
excavation are necessary, and are recommended, so that excessive vibration effects
are not generated.

Peak Particle Velocity (PPV) is usually the adopted measure of ground vibration and
the safe limits depend on the sensitivity of the adjoining structures and services. There
is several Australian and overseas publications which provide vibration velocity
guideline levels (or safe limits) including:

¢ Australian Standard AS2187.2-2006 Explosives - Storage and use - Use of
explosives - Appendix J: Ground Vibrations and Airblast Overpressure (reference
9).
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¢ Australian Standard AS2670.2-1990 Evaluation of human exposure to whole-body
vibration - Part 2: Continuous and shock-induced vibration in buildings (1 to 80
Hz) (reference 10).

¢ DIN 4150 — Part 3 — 1999. Effects if Vibration on Structures (reference 11).

¢ Department of Environment and Conservation NSW, 2006. Assessing Vibration: a
technical guideline (reference 12).

¢ British Standard BS 7385-1:1990. Evaluation and measurement for vibration in
buildings. Guide for measurement of vibrations and evaluation of their effects on
buildings (reference 13).

¢ British Standard BS 7385-2:1993. Evaluation and measurement for vibration in
buildings. Guide to damage levels from groundborne vibration (reference 14).

The most appropriate guidelines levels for the proposed excavation work are provided
in AS2187.2-2006, which refers to guideline values from BS7385-2 for the prevention
of minor or cosmetic damage occurring in structures from ground vibration.
Additionally, the guideline levels provided in DIN 4150 Part 3 is considered an
appropriate source for guideline levels.

Ideally, safe limits should be determined by a specialist vibration consultant. However,
as a preliminary and conservative guide, and considering the above guidelines and the
type of adjoining structures present, GEE recommend that excavation methods should
be adopted which limit ground vibrations at the adjoining developments to not more
than 5mm/sec.

The PPV limit of 5mm/sec is expected to be achievable if rock breaker equipment or
other excavation methods are restricted as indicated in Table 4.
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Table 4: Recommendations for Rock Hammer Equipment

Distance from adjoining Maximum Peak Particle Velocity 5mm/sec
structure (m) ] . .
Equipment Operating Limit (%6 of
Maximum Capacity)

1.0t0 2.0 Hand operated jackhammer only 100
2.0t05.0 300 kg rock hammer 50
5.0 to 10.0 300 kg rock hammer 100

or

600 kg rock hammer 50

GEE notes human discomfort levels caused by vibration are typically less than the
levels that are likely to cause cosmetic or structural damage to structures. Therefore,
complaints may be lodged by neighbours before any cosmetic or structural damage
occurs. In this regard, consideration may be given to adopting more stringent
vibration limits recommended for human amenity or, as a minimum, ensuring that
vibration monitoring is undertaken as reassurance to confirm that vibrations are within
safe limits. Acceptable vibration limits for human comfort caused by construction and
excavation equipment are provided in DEC (2006) (reference 12). Specifically,
maximum acceleration limits as specified in Table 2.2 of the guideline should be
adopted.

Finally, at all times, the excavation equipment should be operated by experienced
personnel, according to the manufacture’s instructions, and in a manner consistent
with minimising vibration effects. Measures which may be used to minimise vibration
include:

¢ Progressive breakage from open excavated faces,
¢ Selective breakage along open joints, where present,

¢ Use of rock hammers in short bursts to prevent generation of resonant
frequencies,

¢ Orientation of the rock hammer pick away from property boundaries and into the
existing open excavation,

¢ Commencement of excavation as far away from other structures as possible, and

¢ The use of a rock sawing or grinder adjacent to the site boundaries. GEE notes
that this equipment also reduces the possibility of overbreak and loosening of the
rock mass.
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EXCAVATION SUPPORT

Based on the architectural plans (Appendix A), the basement excavation will extend
up to the site boundaries. In this regard, temporary support or the early construction
of permanent walls will be required along all faces of the basement excavation.

Considering the subsurface conditions encountered during the field investigations,
options for shoring include the use of contiguous piling combined with a pile cap. For
piles, open bored piles or Continuous Flight Auger (CFA) piles, are both considered to
be feasible and should be designed by a suitably experienced structural engineer in
accordance with AS 4678-2002 Earth Retaining Structures (reference 15) and should
consider the short and long term configurations. In the short term, should the shoring
walls be cantilevered or supported by a single row of anchors and some wall
movements can be tolerated (flexible wall), the pressure acting on the wall can be
estimated based on a triangular earth pressure distribution.

When internal props, such as the ground floor slab, restrain retaining wall movement,
or where significant movements cannot be tolerated, such as immediately adjacent to
adjoining buildings, an ‘at-rest’ earth pressure coefficient (Ko) should be adopted with
either a uniform or trapezoidal pressure distribution. This may also include the lengths
of wall immediately adjacent to adjoining structures that bound the site. It should be
noted that shoring which is designed for this ‘at rest’ coefficient may still undergo
some lateral movements, depending on the final configuration of the wall and
construction sequence.

The design of any retaining structures should make allowance for all applicable
surcharge loadings including construction activities around the perimeter of the
excavation and adjacent buildings. Consideration should be given to the possibility of
a hydrostatic pressure due to build-up of water behind the wall (e.g. from broken
services), unless permanent subsurface drainage can be provided.

Finally, computer aided analysis may be carried out to assess potential ground
movements based on different wall designs and construction sequence, to control
deflections to within tolerable limits. It is also considered prudent to carry out surveys
before and after installation to measure the actual movement of the wall or soil.

Preliminary geotechnical parameters for the soil profile encountered at the site are
provided in Table 5. Parameters for the expected sandstone bedrock profile have
been provided however GEE notes that the composition and strength of the bedrock
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profile were not determined during the preliminary investigation. Further investigation
using a mechanical drilling rig are recommended prior to undertaking the design for

the proposed structures.

Table 5: Geotechnical Design Parameters — Retaining Structures

i Lateral Passive i i
Depth i Active Lateral Effective Effective
Unit Earth Lateral . o
i to Top i Earth Cohesion Friction
Units Weight Pressure at Earth
of Layer Pressure ) Angle (")
™ (KN/m3) (Ka) Rest Pressure (kPa) « )
m a a egree
(Ko) (Kp)
1 - Fill / Natural
. Surface 18 0.35 0.5 0 25
Soil
2 — Sandstone 12-1.65 22 0.2 0.35 35 25 40
525 DILAPIDATION REPORT

GEE suggests that a dilapidation report be carried out on neighboring buildings prior
to commencing excavation. The purpose of a dilapidation report is to confirm that
construction works, in particular the excavation works, are not causing damage and

therefore may prevent future claims of damage arising from the works.

Preferably

these surveys should be agreed to, and the report signed, by the owners of the

adjacent building prior to work commencing.

G19024QUE-RO1IF




Geotechnical Investigation Report

<IN
68A Queenscliff Road, Queenscliff NSW &

5.3 LANDSLIP RISK ISSUES

531 WARRINGAH DCP

The Northern Beaches Council DCP/E10-Landslide Risk for Warringah requires a
geotechnical assessment for land subject to Hazard Mapping (Landslide Risk).
Council's mapping shows the land at this site is within Area B (Flanking Slopes from 5
to 25 Degrees).

For land in Area B, a Checklist and Flow Chart (below) are used to determine whether
or not a geotechnical report is required, addressing geotechnical risk in accordance
with AGS 2007 Guidelines (reference 16).

The site and slope features within and affecting the property were assessed at the
time of the geotechnical site visit undertaken on 28 May 2019, to determine
requirements under the Warringah DCP in connection with the proposed development.

Our assessment and opinions on slope instability risk for the site and proposed
development, presented in the following sections, are determined in accordance with
the Australian Geomechanics Society’'s Landslide Risk Management Concepts and
Guidelines (2007) (reference 16), as required by the DCP.

It should be noted that the Warringah DCP (Objectives — to ensure development is
““geotechnically stable’”) does not define the level of “acceptable risk”. In accordance
with usual practice (refer Table 1 in AGS 2007), we have adopted Low Risk as the
threshold for acceptable risk level for property damage/economic consequence, and
10 per annum for loss of life.

5.3.2  ASSESSMENT REQUIREMENTS

Reference to the checklist and flowchart confirm a landslide risk assessment is
required by virtue of the proposed basement excavation depth of up to approximately
3.5m.

Our assessment is discussed in Sections 5.3.3 — 5.3.5 below.
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CHECKLIST

1.0 LANDSLIP RISK CLASS (Landslip Risk Class in which site is located)

A Geotechnical report not normally required

Council officers to decide if gectechnical report required

Geotechnical report required

Council officers to decide if gectechnical report required

m| o G| m

Geotechnical report required

2.0 SITE LOCATION

No.68A (Lot A DP961049) Queenscliff Rd Queenscliff NSW.
Located downhill of street, side boundary also on Bridge Rd.

3.0 PROPOSED DEVELOPMENT

Three-storey commercial and residential units with single level basement.
Excavation depth approx. 3.5m.

4.0 EXISTING SITE DESCRIPTION

Moderate slope gradient, 8° — 10° falling from front to rear (photographs attached).
Current development two storey commercial and residential units, no basement.
Sandstone hillslope, rock ledge outcrops nearby.

No evidence of instability of natural slope.

5.0 RECOMMENDATIONS

Geotechnical landslide risk assessment required by virtue of proposed excavation depth in
excess of 2m.

Engineering design required at CC stage for excavation and footings.

6.0 DATE OF ASSESSMENT: | 28 May 2019

7.0 ASSESSMENT BY: Matthew Kilham

(Refer Flowchart below)
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CHECKLIST FOR COUNCIL'S ASSESSMENT OF
SITE CONDITIONS AND
NEED FOR GEOTECHNICAL REPORT
IN GEOTECHNICAL CLASS B ANDD

REVIEW OF

REPORT

Does the site, o1 adjacent  J—VES REGQUIRED

properties have history of
slope instability 7

|
"fl'

PROPOSED DEVELOPMENT | meiy
Are excavations o fills >2m —YES
depth proposed ?

REPORT
REQUIRED

NO
SITE INSPECTION
Is the site Developed or
Undeveloped 7
UHDEVELOPED SITE
T
ool LU ¥ES Isfill >1m in depth Is the site steeper than |YES e D
present? VAN 7
REP ORT vz JATe cuts excavations Are naturalcliffs >3m | .. REPORT
REQUIRED »2m high present? high present ? REQUIRED
¥ ¥
REPORT HOT REPORT NOT
REQUIRED REQUIRED

5.3.3  PRESENT SLOPE CONDITIONS

The existing slope above and through the site has been altered by filling to form
Queenscliff Road. The underlying natural slope has been interpreted as comprising
shallow colluvial and residual soils overlying a stepped or gently sloping sandstone
bedrock profile.

The present slope conditions comprise a natural/fill slope falling to the south at a

general gradient of 8° — 10°. The established residential/commercial development is
in excess of 30 years of age. The nature of the dwelling footings was not determined
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as part of this investigation but given the condition of the exterior walls of the dwelling
it is likely that the foundations have been extended to the bedrock level.

There is no evidence the slope in this locality and within or adjacent to the site at
No.68A has experienced landsliding since its early settlement and residential
development.

In the absence of any direct or presumed evidence of recent slope instability (last
several hundred years and more), the likelihood of landslide activity initiating on or
adjacent to (but influencing) the site over a notional design life for the continuing
existence of the present developments on these properties of 100 years, is considered
‘UNLIKELY".

For the assessed slope conditions at this site, namely shallow sand soils over
sandstone bedrock, possible hazards to be considered are limited to shallow
translational soil failure, at a scale which could affect the development with up to
‘MEDIUM’ consequence for property damage, the assessed risk would be LOW (refer
attached risk matrix and other extracts from AGS 2007).

For potential loss of life in such a landslide event, the risk to persons is assessed using
the risk equation 4 in AGS 2007. The input variables for the calculation are estimated
as follows:

Probability of the event Py 10 per annum
Probability of spatial impact Ps:+) 0.1
Temporal spatial probability Pr:s) 0.3
Vulnerability of the person V(p.1) 0.1

The calculated risk level is 3 x 10”7 per annum

The above estimates for risk to life and risk for property for the present slope
conditions are both below the acceptable risk level noted in 5.3.1 above.

CONSTRUCTION STAGE

Risk of instability during construction needs to be considered in regard to the
excavations necessary for basement construction.

Excavation in sandy soils above the bedrock will be limited to a depth less than 2m.
Control is necessary over batter slope or temporary support. The latter is
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5.4

recommended. The underlying sandstone bedrock could be excavated as a self-
supporting face, subject to geotechnical inspection to confirm the rock quality.

It is recommended that mapping of excavated faces be carried out by a geotechnical
engineer or engineering geologist during the excavation phase to verify the ground
conditions.

In our opinion, with the above controls properly detailed as part of the engineering
design for the Construction Certificate, and implemented, the stability of the
construction-stage excavations can be maintained at appropriate levels by suitable
engineering design for temporary support systems and staging, backed up by a robust
Excavation Methodology Statement prepared for the work as part of the usual
documentation for a Construction Certificate.

COMPLETED DEVELOPMENT

It is our opinion that the proposed development can be completed so that the slope
conditions and structural elements will have a low risk or lower in regard to slope
instability, when assessed in accordance with the guidelines in AGS 2007.

This is contingent on the following:
¢ all recommendations of this report being faithfully implemented, and

¢ the engineering design, construction controls and monitoring, and final
engineering verifications as appropriate, being properly undertaken in accordance
with the normally accepted practice and regulation for this type of development.

FOUNDATIONS

Following excavation of the basement, the bulk excavation level is likely to comprise
sandstone bedrock which is capable of providing a minimum serviceability bearing
capacity of 1,000kPa (reference 17). However, further geotechnical investigation will
be required to confirm the strength and quality of the bedrock formation.

Footing systems should be designed by a suitably qualified and experienced structural
engineer and GEE recommends that inspection by a geotechnical engineer is
undertaken during the footing excavation stage, to confirm that the design founding
conditions have been achieved.
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541  AGGRESSIVITY / EXPOSURE CLASSIFICATION

Based on the preliminary exposure classification test results (Section 4.2.2), and in
accordance with AS 2159-2009 (reference 6), the subsurface concrete structures (e.g.
footings) may be designed based on non-aggressive soil conditions for concrete.
According to Australian Standard AS 3600-2009 (reference 7) the exposure
classification is ‘Al’. For buried steel that is unprotected, the sub-surface profile is
considered to be non-aggressive/corrosive.
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6 CONCLUSION AND RECOMMENDATIONS

GEE considers that sufficient information has been gained to be confident of the
subsurface conditions across the site, to allow final design of the proposed
development and to provide Council with assurances regarding the geotechnical
feasibility of the proposed development and the risk of instability.

Based on the results of the investigation, it is concluded that the development can be
undertaken with appropriate engineering design and construction controls, such that
the risks of slope instability associated with the works and the completed development
will be acceptable, i.e. low risk, in accordance with AGS Guidelines.

Additionally, GEE concludes that the existing rock formation can withstand the
proposed loads to be imposed, and standard shoring works (provided they are
designed by a structural engineer), will ensure the stability of the excavation and
provide protection and support of adjoining properties. However, further investigation
(preferably post demolition) is recommended to more accurately define the strength
and quality of the bedrock formation which will minimise the uncertainty for
earthworks contractors and structural design engineers when planning and designing
the proposed excavation and foundations. Additionally, inspections are recommended
during the excavation phase of the development to confirm the geological model and
design founding conditions have been achieved.

The geotechnical issues associated with the proposed development have been
addressed by the investigation and are discussed in this report. If, during construction,
any conditions are encountered that vary significantly from those described or inferred
in the above report, it is a condition of the report that we be advised so that those
conditions, and the conclusions discussed in the report, can be reviewed and
alternative recommendations assessed, if appropriate.

GEE will be pleased to assist with any further advice or geotechnical services required
in regard to the proposed development.
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! GENERAL LIMITATIONS

Soil and rock formations are variable. The logs or other information presented as part
of this report indicate the approximate subsurface conditions only at the specific test
locations. Boundaries between zones on the logs or stratigraphic sections are often
not distinct, but rather are transitional and have been interpreted.

The precision with which subsurface conditions are indicated depends largely on the
frequency and method of sampling, and on the uniformity of subsurface conditions.
The spacing of test sites also usually reflects budget and schedule constraints.
Groundwater conditions described in this report refer only to those observed at the
place and under circumstances noted in the report.  The conditions may vary
seasonally or as a consequence of construction activities on the site or adjacent sites.

Where ground conditions encountered at the site differ significantly from those
anticipated in the report, either due to natural variability of subsurface conditions or
construction activities, it is a condition of this report that GEE be notified of any
variations and be provided with an opportunity to review the recommendations of this
report. Recognition of changed soil and rock conditions requires experience and it is
recommended that a suitably experienced geotechnical engineer be engaged to visit
the site with sufficient frequency to detect if conditions have changed significantly.

The comments given in this report are intended only for the guidance of the design
engineer, or for other purposes specifically noted in the report. The number of
boreholes or test excavations necessary to determine all relevant underground
conditions which may affect construction costs, techniques and equipment choice,
scheduling, and sequence of operations would normally be greater than has been
carried out for design purposes. Contractors should therefore rely on their own
additional investigations, as well as their own interpretations of the borehole data in
this report, as to how subsurface conditions may affect their work.
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1 — Site Plan
2 — Site Section A - A’
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APPENDIX A
Survey and Architectural Plans (12 Sheets)

G19024QUE-RO1F



c d0 T L33HS | €1/¥0/20 :@3NSSI _ €170€ 43y - IXHJ N0 'WOJ ') | DWAZOEUaPU3) |00 1) | V-3 «:R,MM__»H“M_M«“W&.N“MMH 131100 ﬁm n_w uzmwuwwnwudﬂnwn wn ALIIEISNOSTY ON TaWL TA HOTHA N4 SHEHLD AL INTUIRIANT . B ; *i0ssa0au aq pjnom Kemins sayyny o%s_:cs s __Moz anL 4
K d0 ¥3ISSNVAL 3114 JINDNLOITI AQ (3LJNANOD 39 AWW “UDIPUS OnjouUDDW UuO 3UD “supjd 39\, 9 UDT| W04} 3JD SauDpun upj|a 3say} uo sbuul 9yl -
6v0196 dd NI v LO1 (€002 'T  <Iv>00T 1@ J9IS| Sa NAwad 9055 ¥res A.mo.v .xq..m 9055 V6 (0 NDHd [P T —— ROINIA z: INVDAH GAH# |  ViVQ QvO SIHL 40 S3Id00 3OILOVNd SIHL Ad CNIVLR SV YLvQ PN 2RRLoN w 11 320 8L pum wiol Hop .Me_,_m_ s__tuw fq vo:w_w”wo“w_
Geoe ~> SN ‘NOLLINNC 9aENO0YVH I T, ““wuv_xu“u““” vﬂ.n WM v 9] A3ANNS @YD WNIDIND 3HL AND INVERIVA S3DAIANNS NIANITIWE 11dop pUD UORDIO] POIDISP USIGDISe O} PAIODIUGD 5q PNOUS AWOLIND JUDAGRI B4} S AU U0 UORONASUSS 1o
S3IYN0Y] aulys!tuygy IN3I10 0 30A04 901-201/13 o Saas 11d Woo3nar AL T3ATT W01 4 TINGIIR UODADOXS ‘UOIYJOWSP AUD O} JOud AlUO 20USPIAS [DNSIA WOJ) PSUILLIGIP LSDG SADY UOBISY UMOYS SAOINISG —
SYOAIAYNS NIAANATIVE THY 060 ‘1€ T €9L WSS STIAT1 40 NIDIAD wan s o s M ALOITE 3 - fanins 24 fa peliyuod 39
} m > W_ D w } W_ { Q Z D _H_ m vw I_ H { |_| m Q - JUNN 2338 HS[] INIA 3 TOH TG &% 8@ | sumaanins NIONITIVE HLIA LSIA T114 099 ONIANVHEOOY THL pInays Aeuy panud aib sjasyo aieyp “Auo anp LDIDDIp 81 $2bpUNoq 0} <y ! Jo dysuojopy -
P , miran s sty quo RIS HON CIDGUNL o v WILYE LHOT3H NVITVRLSTY ¢ WLV T0d ¥30d ddO Wt @ NI ONY NOF¥3H NAOHS TWINILUN 3HL 40 LHOINAdDO W0 PaiDd usaq soy uonobnsaaur Kiopunaq oy “Auo peaq o/pup apu Aq @i saouoysip pup sbuubag —
h_h_Hl_HUWZMMD@ D”{_H_m h_h_Hl_HUWZMMDB {mm OZ 1v SNV1d 40 NOILONGGNd 3L ¥04 LD G3134v0 N33 SVH AFANS STHL SNDILYIAIYEEY % STOEHAS TS —SIION
00L:L 3TVOS e _ﬂm \ ! 4
[ N e e .
e e e SLINN W_wo g # ANOOTYE (S)LNV¥9 NMOMO 3HL NI SNOLLIONOO ANV SNOILVAN3SIY 'L
5 AF¥OLS 4 7 oL <| _ _ — ‘A8 4310344V SI ANV L03rans 3HL
i ygg T 13dv¥ o r— - —rp€ T 13avaivd dOL |
o L/
— © |
4
JIOHNYA 4 2\ |
8 O a 5 1HoIEH  / waLawvia / ¥alawvia
& o = | XO¥ddy /  Qv3dds MNAYL
& S |
| ‘ , A3N
|
e % HG I
S A | |
©
. = G6LLL dS / #
[ - oL ©N
= | aNn S3OVEYO) |
+ Amu
& s | 3004 AN /
G & %m,av SLINN V_/O_N_MN |
e < %
09cz wo 310d ¥V Y _ / \/mmo._.w ¢
>t yImod . k & — — _ = — =
. .%.o\ 02ve, ONOd r— - T~ B | |
® Ts. 6 X /l
( _ ) > 7, i, m_ ) N m/ | leh o oo
AVNINHO RNy %o | \(AZOLS TTONS) .l .__N /wm.n mmw
R 4
L 2 Y 2 — —/\— 7 m_ ;_.&e WTHw "2
NI N n@ov & > | — ©R ) g
+— 7 77t 2 &13 = %l o
_.A\? ™ u Q _ ’R N )
4 9 prd A 82 Z & 60°SC
e ¥4 %4 N o @ _ Hq& .0_ o _ Dm
9 . Bl pegy” |2 |0 53
o 4O 3|8 =3
= = g 4004
. 6¥0196 da |al,| . A ExS R A @ o
o 819 2 \ 8 LM J/ | @ S
« ; 8 #|Ea” E Al e |-
%, + L 42|  e P(Qog | Mk | | Cla o 2
% & sl 8w 2R T I KN o
w,ﬂo " s3oaaH w_w u\z_ zT | &% Sz % Y
N R 2| S " . 52 g e
v a (8 § sanxHs %_ Lo =6 i g E R
€ R A, fru] N
% 2 %, |3 i NI 2 o
£067 7y ¢ } + S — — 297 Td_400¥ & Ead
5 —3 . 3 A TIVM  OINg fo S
S2SL6'CT ¢ .00 Ml .£LT esse+t = = | \
C + & S, .0 K
. q“~~+ &hw TIVM E.mm& woe .ozooozooase AN & 3 S \ |
VG A8 (v3dy ONLLY3) 2 r S ) S | |
& ¥03a ¥3ENIL Lt s ONOD 25924 o /
3 + [ F 7 ( _ S ] |
S —— —gw wum oNod | AP . &%, © 2 8 sy |
] 2 - R 2 il 3 <l oo g0
| (v970 Hions & jasi=git e © oF N ovs 130N == —
& g B % ¥89 oN N , e ARV 2 SH
Y3l 5 ,33v0 % ¥3SSIMQYIVH FOVASAVIH. | © g \
P 8 & & \ “.SdOHS % SLINN N8 > \ . + .,
] g AN AFHOLS F3YHL B ¥IANN SIOVSHVD | [ <7 nA ot
Y e s Sviver \ 7 zros W 3| < +© v \'g A%
* e % T 128 Ty 3001 gl » %
. Hlg =7 WSS VINY ANQOTVE ONOD T Ry \
- S FlE B % & Blle N
S A “6v0196 . % 5 2lE e\ L6%% dS
O ¢ ot s o 670196 da_ | % Fw o ohS 2\
» 7 ™ Aag o4z > e 3 e ¢ ol (P A\
70) , 2 N
[ Dec._ s& = < 6S°0¢ E z 2] S 24T S I
& &3 —s 50 0o, | | S 8 RaR-A
£ ® LAY ' Ziee ™ 2 ., 2l N *.
v ,,\9& \Mwmlw m. 0ve \m.mn é\taol ] |s.«e| ) ANOITY ~ ,.\A.« © & n’w ®
& SAINO — = S
» N 400¥ "INGO v g'ce Tvm2|doL “ONOD &
a o Mwa%/ww B'SF TIVM 0L 3u0Ls T1ONIS Gp N $ SSva9 WY %, @ a$+ \
& N WS — 1" gzL92 AN <le” ¢ i\ _
d D %1705 19 4009 4 7 =
P %% v “ONOD \WH & 2 111/ & o8 Lm«e
zz'1z W 3LVN9 | I 88 oV HLvd %. v
Lid 39VYNIVYQ L—— =L == o % 3 AVMIAING
> .
aHY S¥LZ T v 2t
gy¥3x NI LnO os,« 6/01/50
MYV HON3E ﬂw 3L3HONOD O SSYY9
G &
N v
> WV P
& “
2t & + "
oV % AAH HLVd "ONOD
2
~ oy N ™ ) ; F
oV v & &L %% A Q7 & & N EAL ORI & &
A v > & & .V@s &7 .Ve« gu3d NI 100 & .?oc
N MV HON3E &
u._nm_.wéz > v > v
+
r_u/“& h.Owr
W N>
+
%&% %+ ot + +
& g & o,%
~ N e ~
2
&
v
FI0HNYW O




ljo | jeeys

ATIAV 4 SLIN0D

¢v @ 001:)

0l

gNIaINg LY yoria
ARIOIS E R C

OLON

Z%Vmwz/

NI N
\ (owOn, S W

DRIVEWAY  TO BASEMENT  PARKING 7

np*Wwod*jausnydogsun|dissop 1w
168 807 STHO 0 9595 6¥E6 "Ud |
O v | AATOSNTIND ‘008, IPoSNTIND '8G e Loy Sty |
¥ ansst - vg "aL7 'Ald IHNLOILIHOYY SNXAN |
61/20/10 - 0P ININAOTINIO WIKINAOD | i s st o1SSELD | |
007:1 - 9Dos /WIIN3AISTY MIN a3S0d0¥d 14 Ol | .
NV1d SISATVYNY 3LIS ® NV1d 3LIS an | | onmma sowe
o ly e%%m% SN ATHOLS T B |
LN "oN
=0 a K L szmﬁﬁpm vl
89-oy — (ST N
© : A,
/ p TECF
. e rm / mm N\
~. ~ \ Buissoso uppunpas arouy \ E ‘
T~ N
~—~ — -~ w
o
T~ .\% ~ - = WE 18 VaHY
\n, z/p X S 3 670196 40 =
AYMINNG ONUSKT @ Eﬂ_mﬁﬁ% >~ & Y107
30VdS N3dO 3ILVAIMA @3aN123S @ -] N
SONICTING 1¥14 WINIAISIY A0S ¥ @ >
SONIQTING LY14 TVILN3AIS3Y AFNOLS ¢ @
SONIATING LV14 TVILN3AIS3IY AFHOLS ¢ @ /
SONITTIMA AOLS ¢ @ ——
V/N - GIAON3¥ 38 OL STIML ONUSKT (O / G¢L°9¢ Adva
T QAINIVLIY 39 0L SIIUL ONUSIXI O \ T T ——Y
JOAIMY0d MIIA \/\v
LIS ONIOY4 SMOANIM INIMNOGHIAN — = \
AYLNT LIS dYINOIHIA ‘ _
B[N o
SMIA —=
SONIM ONITYATYd = /
INIATING MIN d3S0d0oY¥d (I
NERE] \
~ \
S~
T~ \

Lyop

—_—.
.
.
—_—

*Joubisap 8y} Yym }nsuod pauinbal si Jo umOYs jou S|
uoisuawip b J| ‘Ajuo suoisuswip painbiy asn ‘ajpas jou og M

~Jaubisap oy} jo Ajoyinp ay} ynoyym paonpoudas o paidod
‘pasn aq jou jsnw  pup Jybrikdos 3oa(gns o supjd ssay) M

‘S3LON VYINID av0d 300148

R =

| €

*@*1 48
) &

=




107 jeeus ATINY4 S1IN0D nD*Wod+}ausn}dogsup|doissplo  :jiow3 oV ® 001:)

Jualfd L68 80C GC¥0 10 9G9¢ 6vC6 Ud 6£01/5107¥Q [oaoiddo snonaud Jo yuidjooy sajousy — — — — —

61/0%0 — ‘ou ‘bmp 670196 da v 107 GE0Z MSN  4oDog DIGnoIDp ‘OnuaAy [[OMXDJ | I e B e B B

anss! ¢ . . ainynis busixa jo julidioos sejous( g ¥ ¢ z | 0
" \NM 0 - .3% 44MMOSNI3N0 VO 44IMOSNIIND V89 | *a@Ll "Ald IHNLOILIHOHY SNX3AN pusbo
o gL~ o ININDOTIAIQ TVIOYIWNOD/ TYILNIAISTY MAN Smo@wwm M LoDIogojed U mCN_Q o1SSB|D
NVid HOO74 LN3JIN3ISVE
|
“ B ONITIIMA YOIg
@v\.n AFH01S ¢
. V 1ZON
. .
@ <
\ +n~m< &\W.WT &%«.ﬁ.%:
o ».anr S 4 . a ey
- |[F o 487 £ & STL'9L AYVONOS $ ONIQING 1¥14 YOIy8
_ \ & & . - " ’ = A0LS € % ¢
) AR = > > Buideos, & .
- | 855 WY/ Regycr 1 i 155 G + A+ 000z S oo i 108 B I 0/°ON
o~/ o J00p-0}}T—5
\ mw\\ “G\\ -
(] “ 082S Styve W F e .
| $ N =~ 3
\ ~ -~ o WW\. ©
= pr ~ e &
|||||||||||||||| Dlllll'\llllllnhlllll||||||hT||||||||||| S
" I v Sz WY R | _ N o
& R ONIMYVA HVO v L
~ o
0 S ~ _ na
< S| 0LL8 = 092 001G OIS =y
S L
b = 5 4 9 _ &= o
= .
Gape N . g 00%S | g ’
“ b\b% Wul lH NS w = . DNU
+ J§| o 8 S g JoLs | 3wous 2
.N_V o o | 14 g e
Y 2 _
o S = g _
< X 0055 o |
h) N N
z| 8 " N .
_ N ORI N S UATN | | oS | Fress | s | [ suaLaw ~ g $
o > 095G + — ~ . i e I 30 2 S % E— 2
© o 147 | WS | =
rp——— -1 le——————— = = === _ (W “ulw
R | 08L9 - T " SOLS >N a
o . = o7 b HIVLS NOWWN i (S
S ~ «\MJ. A B 6074 T BECW g —————|— SAPVH JTOAJE B 6652 o I ©
v
Q. . — . —
N [P ST T T T 1, =
N F—_— ® “ ._ww
NS T T T T T T T == — | @
aHY €¥°/Z 1 s & T T T T T e — _
843X NI LnO / s s T T T T T
MYV HON3g / oo &% @@+ &ﬁl_
+ _ “ Vo
&V 0 3 _ _
o N | _
+ & _
G +n? & __ _
\C/\/\ 0«0/@9 N l_lﬂ %m)% _ &W%W_
sV QL <
» n<0& /..Avr o + . +mmv&r QV»&( |_\ lnmvoﬂ,ﬂ
S Q. Q) s
. STg® S > QRV Z78C 19
13ubisap 8y} UM }nsuod paJinbal S| JO UMOYS JOU I Q \AWO . +& \ 8435 NI LNO

uoisuswip b J| Ajuo suoisuswip painbly asn ‘oppas jou o) M Q ’\ O W.\ &.&fn«% llllllll \ WY HON3G
“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod

gL ~
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I l,\ h_ \ .g Q m Z M M D O @p &«% &% .p?“ [omvr&

‘S3ION VYINTD <




ljog s ATIAV4 SLINOI ND'Woojusndogsujdoissopo :jowy i i 1o v © 0011
BUETY 68 80T SC¥0 40 939¢ 6¥E6 "Ud 6£01/G102YQ Ipaoiddo snomaud Jo yuudioo) sejoud] — — — — —
61/0¥0 — “ou ‘bmp 670196 da vV 107 GEOZ MSN 4oD3g DIGNOIDJ ‘ONUBAY [IBMXDN | ]H]H]H]H]H_
anss| — yq ] . . ainjongs Bunsixe jo judyooy sajousq g ¥ ¢ z L 0
el J4MOSNIIND ‘0¥0Y 4MIOSNIIND ¥89 | "ALT "Ald FHNLOILIHOHY SNXIN pueBeT
oV © 0013 — 9038 ._.ZMED_O|_m>Mﬁ_ |_<_OW_MEEOO |_<_._.ZMD_WMW_ gmz QmmOn_ﬁww_Vm__ YjiM uoI3DIoqD|[0 Ul m:m—g o_wmm—o YALIN9 ® 943 avoy 39a1M8
. OL Q3103410 38 OL SaNM dILYMAYOLS TV
NV1d 40074 ANNOHD ® A1IS PN
%, \
< - ONITIIME MOlyE
wf A0LS T o
_ V 17N )
\ L L L ONINMY VL3N
’ S804 1 6685 i
<
& A
< \ Fpm% @wy & u%ww
g ol & & GTI9 AWVONDS o |
- o) 4 £ &> € ‘ $ INIATING 1¥14 YOIyg
G VNP e E AT S + < AYOLS € ® ¢
\ = N = —— e S ——— Jojunid % 89DLIBY S = m:_amow_o S
- / g = F= — = — — — — -0 9bpe 0} woaus © S os | Y 0LON
& Tl S 13n0 Buimp pasano fooaud yby pogl o m
> = 30VY | = %
m | «Nm» T |‘Mr + - _ al_l j_oac_%s sur| —
] WQ@U\..C \Cn.o/\ o N
) ‘- i P I =T Y A 1A - L
" &
< B _ &
Q ]
I L
=0 mcuu NY 71000 N
< o
() = — M m/ _
>~ ww 6ix9z X3SINN M/ |
o = M sia |
S 2 X3SINN =l
& — JIARY
G 0L 0 | e
=k 0'6X€9/0'8 - ) (] U (S
== e -
(zwg's8) orciEl| § e | - =
" L IVIOH3INNOD 0'eX9'8 . m_._..w< - l s @
&3 (Zwdz) = | 2 g
002z 09'LC T SRSl T IVIOY3INNGD = h g3 _ S
9\5 VIDHINNOD >mmOI_ _ . 0C | - |m|_\XO|mu / nnﬂu W A
Qv " v_.mxm.v AdLN3 1411 | ' \Aw = v _ ~ 10812 N _m
IIIIIIII N m_TU.E\“_l — _— I = ﬁ 30
r L |
e 08ch| 32 g
_ m 0922 T SYBHLI NS ¥ ol | ol H _ e +
o £ o B ® N i Se k) [(An— WA EE. S
:Egzzom."f Er T L0677 W e 7 e
LN S ——— A e L1 e e e <
T e w : HoE
S— T T 9.
= — . o <
aHY €27 T . . - e /- { % = _ <
gd3X NI LNO = : - = < M
MY HON3g \ : = ST b oo g s o o
duys aimpu ou = nw( &V
| 3 VO SjusWaINbaJ 1ouN0d
4injaJ 3 aposba
O 7 < | 0} Buissoso Dy may
D /m.v? _.M *baJ |1ounod 0y | b
f gl L L [ _ lounod Smw_mwm_ Nﬁcﬂ
, ~ o | |
‘_;0@& T = DI 7 iy _ [lounod yinyas % apoibay
= N <
== e &
- == t% & + &
S S $ o aAV Z2°8Z T3
*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S| S $ ] -
uoisuswip b J| “Ajuo suoisuswip painbly asn ‘apas jou o [l Q ’\ O Q &.&L%«% .l.___.ull__l_.l!_ .__:_. .______ £ /f%! / mmww,_ _J__o._zmm yyod
“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod I,\ h_ \ .g Q &% np»n === =====%— s - ~ ~ M
¢ N K T
pasn aq jou jsnw  pup JybLikdos joelgns aip supjd ssay) M m Z M M D O VIV %uv_%m_ ISV % &@ &% . omvr
[\

‘S3ION VYINTD



¢v @ 001:)

Il Jo 4 199ys ANV SLITN0D NnD*Wod}8usnydogsup|doissplo b3
BUET /68 807 ST¥0 10 9G9C 6486 “Ud 6/01/G102vQ Iprosddo snopaud jo juudioo) ssjousq — — — — —
61/0v0 — ‘ou ‘Bmp 6v0196 dd vV 107 GS0Z MSN Yopag DIGNOID ‘BNUSAY |BMXDR | aimnas Buysie Jo yuudio0; seloueg ]H]H]H]H]H_
A J4MOSNIIND ‘QY0Y 44M1OSNIIND ¥89 | "ALT "Ald FHNLOILIHOHVY SNXIN T I = U
/0~ % | ININOTIAIQ TYIONINNOD/ WINIOIS3S AN 0350d0dd | am oo v gl DISSRID
\ ONITIIME MOlyE
\. AROIS ¢ ONINMY VL3N
e ¥ 1ZON
1] y 0512 | , |
i . 088/ i GeG8 1 0909
\
\ T A LA 1 . =YY ] s— — ONIATING LV14 MOl
[ MOjoq J3}UD|4 / AJH0LS € % ¢
g _, 0L°ON

3090
L

MO[3q 90DLI3|

3035
min. wall

 wopg ,
Hujumo pasano

88|
mim. balcony

|
+

165

—_—

/ £eXLT | =

@
O ——T—
ST < —
=
~
=2 _wo.mxvmu_ \=
—N | boob (NG, Em
o SNIAIT ! =
N =
J /U
)
Fes)
o
©
)
2 /
>
o
=
[<5
2
=
wnwuiw | 000¢

vy
=

-

»)

rr

=

()

>

nuuk“‘

’MMWWIIV SHsT %

QHY $P°/2 THRX
g¥3M NI LND
MYV HON3g

dHv [[8C T
gd3X NI 1nO
AIVIN HON3E

—V

"Jaubisap 8y} yym }nsuod paunbal S| Jo umoys jou s
uoisuawip b §| *Ajuo suoisuswip painbly asn ‘a|pas you oq Il Q ’\ O W\
~Jaubisap ay} Jo ApJoyind ayy jnoyym paonpoidal Jo paidod l,\ h- \ q
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I Q m Z M M D O

‘S3ION VYINTD



g 13948

ATIAV4 SLIMNOI

Juslfo

61/0v0 — ‘ou ‘Bmp
Y anss| — yQ
61/20/L0 - @1op
oV ® 00L:1 — 2Ipds

670196 d0 ¥ 10T
44I1OSNIIN0 “av0Y 4MISNIIND 89
ININDOTIAIA VIOHIWNOD/ TVILNIAAISIY MAN (3S0d0dd

;osfoud

nD*Wod}ausnydogsun|daissppo :[ibw3
L68 80C GC¥0 10 9G9¢ 6vC6 Ud
GE0Z MSN 4oDSg DIGNOIDH ‘GNUBAY [|BMXDJ |

"al7°Ald 3HNLOILIHOHY SNXAN
an oo v gueld 91SSRIO

6/01/G102vQ Iprosddo snopaud Jo juudioo) sajouaq

ainjonis buigsixa jo juudijoo} sajousq g ¥ ¢ z

¢v @ 001:)

NVi1d 400714 dNOD3S

\ ONITTIME MO1YE
\ AJ0LS ¢

V IEON

ONINMY VL3N

AR EEZTJ

4 Segcawannos o e INIATING LY14 YOlg
= i @ , ATHOLS € %
H e : 0LON

IS €

1S

310

165

—

Y 12

—_—

— 1

o

<C

s

=

13

8l .o
, >
"9/6°€Xp’S | ! Z
o

NIA|T - —
— “m—
_|I|_

0voy

QHY $P°/2 THRX
g¥3M NI LND
MYV HON3g

*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S|
uolsuswip 0 J| “Ajuo suoisuswip panbly asn ‘apas jou oq [l

“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I

‘S3ION VYINTD

dHv [[8C T
gd3X NI 1nO
AIVIN HON3E

—V

Qvoy




¢v @ 001:)

6/01/G102vQ Iprosddo snopaud jo juudioo) ssjousq — — — — —
¢ 4 | 0

11409 199y ANV SLITN0D nD*Wi09y8usnydogsup|doissplo :jibw3
ualp L68 80C GZ¥0 40 959¢ 6¥C6 "Ud
61/0¥0 — “ou ‘bmp 6v0196 dd v 101 GPOZ MSN Yopag DIGNOIDJ ‘ONUBAY |[OMXDW | I PR
v onss - va 44MSNIIN0 QY0 44MISNIIND V89 | ALl "Ald IHNLOILIHOYY SNX3AN o . puobo 5 4
61/20/10 - 31 | | NINGOTIAIA TVIOHINNOD/ TYILNIAISTY MIN Smoﬂwmm 1A UofjDI0gD]0 U mCN_Q 21SSE|D

ONICTING LV14 MJ14E
AJOLS € % ¢

0LON

£V ® 0011 — 8pas
INITTIMD YOlg
_ AHOIS ¢
_ ¥ 170N
$7L'97 EEZTJ . |

SDAJD QDYDY —UOU I 0}
1

\ 18A0 }SD|IDG 8|qqad YyM qojS Joou

— 9191000 I9A0 BUDIGUIBW J00.dIo}DM
| |
I ——SSl__wwwwwwwwwww_w—ww—w—wwwT——_—_——lS—————wwwwsww—————D——S———GwJgJggs—DD————mS————nm————TESSRG
] v

@ 11

m \‘; 80:3/
004-0}4ID}8

= 900108} J0 9bpa 0 _m>o% 1001 wowcﬂm

= —3poJygN|pg DIpUDY R dn_dod 1|

= $80D.I8} JCOJ 8|gDIILDI ||D 0} T M,

N :

N

N

W W spndhjod uo sseapd Aq paianoo
O
3003}
J00J 0} JID}S
|| 190 |j00J pazo(b

765

Y 12

"7 BOUNDAR

—_—

S[Io} O} PID| OIS JOOJ 8}3.OUOD sibyunyd pedoospuoy

m 19A0 BUDJqUBW hooa‘_oﬁ_vg !
Yoiy - wwpoy
_H_ ssojup|d |padpospup)
(zwoz) 30vYd3L UsBH}oq Usalos |
4004 NOWINOD Foonid uugog) /
zw9'8z
9NN I0VYY3L
400 JLVAINd
I I e VAV EE
_ I3 )
= =TTl |
| | =11 |
|

Driveway

dn—dod i,
CWg oY
JOOINJI| 9}249U09

G HUN 30VHYdl
4004 JLVAILd

oo
=
(-]
>
3
=0
(@)
P
(-] \
\ 2pDJISNIDq 1DAPUBY- | -l === = | .
\ | + e 5 4bta goo! ]
0 _
-/ F IIIIIIIIIIII R ~~ T .
L — — — T
| 52097 AVONTOY [E f— 10 Iy T =
@ 1o ‘Y| Aoy __o_ocohcv_mﬂ__”

— bulianod 80D1se} Joou 0} JID}S
Jero joos pazojp dn—dod iy,

QHY $P°/2 THRX

gd3x NI 1NnO
MIVIN HON3G
dHv [[8C T
gd3x NI 1nO
AIVIN HON3E

—V

"Jaubisap 8y} yym }nsuod paunbal S| Jo umoys jou s
uoisuawip b §| *Ajuo suoisuswip painbly asn ‘a|pas you oq Il Q ’\ O W\
~Jaubisap ay} Jo ApJoyind ayy jnoyym paonpoidal Jo paidod l,\ h- \ q
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I Q m Z M M D O

‘S3ION VYINTD



Lo/ jo9ys ANV SLITN0D nD°Wodjausnydogsup|daisspp  :[ibw3 v © 00l
‘ualp /68 80T G¢v0 40 9G9¢ 6¥76 “Ud 6/01/G102vQ Iprosddo snopaud jo juudioo) ssjousq — — — — —
61/0¥0 — “ou ‘bmp , 6v0196 dd v 101 GS0Z MSN Yopag DIGNOID ‘BNUSAY |BMXDR | imongs Bugso o oo SopoB] —— m]”]”]”]”]”l ! ! _ !
N \NM \M“mmw .3% 44MOSNIIN0 "aVOY 44MOSNIIND V89 | "Al1 *ALld FHNLOILIHOHY SNXIAN o . puaboT
o 0L — apos ININOTIAIA VIDYIWANOD/ IVILNIISTY MAN Bmonw_mmm 1A UofjDI0gD]0 U wCN_Q o1SSB|D

NOILVA31d HLHON

&
AN
0922 & o 00/ T 149
........ AVLS NIV 72 OMIARO0 e — —T  VRLINNG
- e RN R 06°L¢ T ﬁ_
08'£2 T4 SWPOY JLSYM | _
] . _
| | _
e — _ = e e e == = | — = — — — _
I £ _T."|||.||||.||.|||.||||.|M|.JA| . ——r 9
u : s R - | __ __ | ¥90¢ T 14 1S¥l4
N | Frorr o e e _ = i ] — 0 3
_ o °
_ = e == == e w ol — 1=,

09%¢ T4 00N [oA8] 1adoind buisixe _ |

puil yybloy wig'g — _ 7|I .
_ g s | . o= === LT — ==
. == - | ey == =

L

i
-
\

|

|

|

|

|

|

|

|

|

—H

|

|
I
i
L

I

I

I

|

|

|

I

I

|

.

[

|

il

|
) H
[
b
>
RS
—
(0
o
L
D

||l
|

*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S|
uolsuswip 0 J| “Ajuo suoisuswip panbly asn ‘apas jou oq [l

“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I

‘S3ION VYINTD



Il jo8 jo9ys ANV SLITN0D nD°Wodjausnydogsup|daisspp  :[ibw3 v © 00l
Jualp /68 80T G¢v0 40 9G9¢ 6¥76 “Ud 6/01/G102vQ Iprosddo snopaud jo juudioo) ssjousq — — — — —
61/0¥0 — “ou ‘bmp , 6v0196 dd v 101 GS0Z MSN Yopag DIGNOID ‘BNUSAY |BMXDR | amangs Buse Jo uudhoo; sojoueg m]”]”]”]”]”l ! ! _ !
N \NM \me .3% 44MOSNIIN0 "aV0Y 44MOSNIIND V89 | "ALT *ALld FHNLOILIHOHY SNXIAN o . puaboT
o 0L — apos ININOTIAIA VIDYIWANOD/ IVILNIISTY MAN Bmon”_mmm 1A UofjDI0gD]0 U mCN_Q o1SSB|D

NOILVA313 HLNOS

Y1Z'ON [9A3] punoib bunjsixa

g $.¢N._zn%
U
C e

ONIMYY "V
<

AR
§99°GT N
GLL'9g qois s/n

m ..... _
_ _
_ _ _ | LOBLTW 06"/
_ ik —l— I H —l— =% | .
_ _ paysop punubaio) 7
7 | _ _ I ul Kopaud Jo yybraH D = _ _
_l - — J e e
] BUBIRREE R e e e e e e - = L N R y90¢ ™ 14 1S¥ld
| | |
I L E f f T i 4_ _
_ _ 4 _ ﬁ buizoib adfy aunosqo
I | |
nu| Jybray Em.m|1/r L_m-lil_J L L m “ _ 7
|.|.|.|.|.|.|.uu4_u1|lw.|,t =4 - -_ I e 4_|.|.|_.|f|.w©|.mnﬂ.|¢.oaouml
I _ f : —— f = I ———— ““ll H. |-.““ —— _ . N jybey wgg
Ev __,m = o ._rr — _ W buizop adfy ainosqo
A e EE—
|||||||||||||| k1 o B s S bt B Eon= | | g RS/

] [ ] _ 659 ™ avIS 400

6£01/G102¥Q QIAOUddY
7 AISNOARYd 40 311404

*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S|
uolsuswip 0 J| “Ajuo suoisuswip panbly asn ‘apas jou oq [l

“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I

‘S3ION VYINTD



Il 40 6 jo9ys ANV SLITN0D nD°Wodjausnydogsup|daisspp  :[ibw3 v © 00l
Jualp /68 80T G¢v0 40 9G9¢ 6¥76 “Ud 6/01/G102vQ Iprosddo snopaud jo juudioo) ssjousq — — — — —
61/0¥0 — “ou ‘bmp , 6v0196 dd v 101 GS0Z MSN Yopag DIGNOID ‘BNUSAY |BMXDR | amangs Buse Jo uudhoo; sojoueg m]”]”]”]”]”l ! ! _ !
N \NM \me .3% 44MOSNIIN0 "aVOY 44MOSNIIND V89 | "ALl1 *ALld FHNLOILIHOHY SNXIAN o . puaboT
o 0L — apos ININOTIAIA VIDYIWANOD/ IVILNIISTY MAN Bmon”_mmm 1A UofjDI0gD]0 U mCN_Q o1SSB|D

NOILVA3T3 LS3IM NOILVA313 1SV3

P3)}op UmMoys 0Z:l @ umop Huidwo.
[DM puUIYSq 0O} JUSWIBSD]

dwps AomanLp Jo wojjoq
10 J0Op—D}|} E»E%Elg

Lo—— SN EpEE———— ) 66°C¢ 14 SWO0Y F40LS
A S3”OLS MINg | & @
~ _ NOWINOD o = & —
%, &S =~ . . ] I ~pworn <
4 S 0/°ON [o3] punob bunsixa _ & —— _ I
||||||||||||||||||||||| S 1 Y |
i _ — ———F === | iz
L B . = i | WIOFINNOD
— | R R .. o H
_ __ 14 SNOOY 3LSYM _
Al .
I |
g m b = i
|||||| M I ’
| _H_|HHHHHH.+7 i et el St e —— m |||||||||||||||||||||||_||HJHHHHH_.lr__ &
...... —_—1 . ] YD) PR — i S— e O e R == n— | | E— A= —lf — — -
| = | | AN ENISER
: T e e e e — .
_ E 7 _ 027Z¢ Ty VIZON [ans| abpu Bunsixe
_ . S — = R I R A _
2 Il in .
B = s T I i Sn i e B \;.\I.\Iﬂﬂmnﬂ 4 ONOO3S
“ | ] : : 7 — 1
I_ll,,df iy Jybrey wig: | ]||\\\\ 7 _
. L I_I:' I | M AR TS ! uv_ml\“_l |||||||||| == ||-._I// .
I e s ks nn|||||_ |||||||| —— |||”||_|.|||wlw.|_.ﬁmmﬁ.|.d|m\:|
o ||® ..... o i s = 1 o 7 | I = i 0 9G9c T avis 4008

_ _ 00LZE T 2Bp Jsix3 _

*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S|
uolsuswip 0 J| “Ajuo suoisuswip panbly asn ‘apas jou oq [l

“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I

‘S3ION VYINTD



Il o 0l 13948

ATIAV4 SLIMNOI

BULTT

61/0v0 — ‘ou ‘Bmp
y anssl - yq
61/20/L0 - @1op

640196 0 ¥ 107
44MOSNIIND 'YOY 44MOSNIINO V89

ININDOTIAIA VIOHIWNOD/ TVILNIAAISIY MAN (3S0d0dd

nD*Wod}ausnydogsun|daissppo :[ibw3
L68 80C GC¥0 10 9G9¢ 6vC6 Ud
GE0Z MSN 4oDSg DIGNOIDH ‘GNUBAY [|BMXDJ |

"al7°Ald 3HNLOILIHOHY SNXAN
an oo v gueld 91SSRIO

Y ® 0011 — 8Jpas ;0aloud
- |®mMN||_W_ |m§0%m_w_% - 64icc 1| |2
9
1 ¢ v | |E =
dIvl1lsS
NONINOS ADVHOLS ®
S3H01LS HMING SHUOVYH ATOADIE
¢l
. Ogew™w o M - — T\
YIVIS NIVA %7 TVIDSINN0D — — e = /
T 08T 14 SN00Y ALSVM | | .
. __ NI ) Z VIDUINNOD
N 2 3
- 1 o o
T T uIm T T R _||M/%W
_ ERSEEE
| | eLlNN| |3
_ |
| g I ———
|..|wﬂw4%..ﬂd%ﬂml..+ D | —F ||JV/AM/
_ _ . N
. | ¢LINN | | |2
Hwi| ybiay eﬁ\j M R T - S
o 8gE N 1Ss/n = N == ———— -—F—
T T og9r 19 avs J00d n_n - [ T

607¢C

i

=

5A8801
AYINT

-

*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S|
uolsuswip 0 J| “Ajuo suoisuswip panbly asn ‘apas jou oq [l

“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I

‘S3ION VYINTD

H

6/01/G102vQ Iprosddo snopaud Jo juudioo) sajouaq

ainjonis buigsixa jo juudijoo} sajousq

V-V NOILO3S

A
Sve 7
ONIMHVd dVO |
_ A@( /\AA(
_ 1
L TIVIDHEANNGOD M
L JINN S
_
¥ 1INN g
— —— — = J = F- =

||||| £V © 004}
9 4 A | 0
pusaba
N
Vit y
e 007¢ ™ 149
_. | VIOYINNOD
__ .
_ w &
| = ©
1 &
| .
| E -
(@]
= S
| £
-l
E|..
H\'”_ _l‘\l )




Il Jo |l 199ys ANV SLITN0D NnD*Wod}8usnydogsup|doissplo b3 oV © 00l:l
Jualf L68 80C GC¥0 10 9G9¢ 6vC6 Ud 6£01/G102YQ Ipaoiddo snomaud Jo yuudioo) sejoud] — — — — —
61/0%0 ~ ou Bup 6v0196 dd v 101 SE02MSN 0o Dignoiop “anuany [PWON | ainpnis bugsixa jo juudioos sejousq
el J4MOSNIIND ‘Q¥0Y 4MIOSNIIND ¥89 | "ALT "Ald FHNLOILIHOHY SNXIN T I = U
L0 | ININAOTIAIQ TYIDNINNOD/ WILNIUIS3Y AN 0350d0dd | awwemomi v gl DISSBID
dwps AomanLp Jo Wo}j0q
10 Joop-Dy|1} Eweomcnng
Y1Z'ON [9A8] punob bunsixs AN nﬂ’ v 9 § \\_.\.M. iy
$ | S
¢ _ :
oawW rwemwed T [T == = Y
N | . T 09°L¢ T8 ¢ TVIOYINNOI
NA OM SId
& % . 10090 XASINN - 3
° | g o |2
= =
% | — o =3
- _|| Wi s s 3T oy90e e 4 IS4
_ I } 39 y = o
027 T4 YIZON [ona] abpls bupsixa . € 1INN = SHIVLS M - S
| : ¥ =
I T : o |||‘G|b4|w@.|mmé|‘ﬂgzgmml
H by us'g oV NIHOLIY -
T G LINN |2 3
_ .— S // m = (=
=== ===
o o___ _ L e 4= | wewW _wsn_
||||||||||||||_1|‘|‘ ~—_ R T T T T T T T T 3G9 avTs 4008
_ m AONEHHTFL dOTH NEANGE I

*Jaubisap 8y} yym }nsuod paunbas S| Jo UMOYS Jou S|
uolsuswip 0 J| “Ajuo suoisuswip panbly asn ‘apas jou oq [l

“Jaubisep oy jo Kyioyjnp ayy ynoyym pasnpoidal o paidod
‘pasn aq jou jsnw  pup }yblkdod 3oa(gns aup supid asay) I

‘S3ION VYINTD



Geotechnical Investigation Report <

68A Queenscliff Road, Queenscliff NSW \§

APPENDIX B
Borehole Logs (4 Sheets)
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GEE DAVIES BH LOG G19024QUE LOGS.GPJ GEE.GDT 6-6-19 12:32:06 PM

Borehole Log Report

Geo Environmental Engineering Pty Ltd > Hole ID. BH1
82 Bridge Street -l A LR =l A R
Lane Cove NSW 2066 Hole Depth: 1.65m
T 02 9420 3361 Sheet: 1 of 1
Project Name: Geotechnical Investigation Project Number: G19024QUE
Location / Site: 68A Queenscliff Road, Queenscliff NSW Client: Classic Plans
Drilling Company: Geo Environmental Engineering Date Started: 28-MAY-19 Ground Level: RL27.5m  (approx)
Drill Method: Manual Date Completed: ~ 28-MAY-19 Easting: = =mememee-
Equipment: Hand Auger Northing: ~ ==mem=m—em-
5 | o - Samples
ol 2lE|S oy | Tests
S| 3 E s | & % Material Description § . o Observations / Comments
g g 8 E‘ 6 (g g 88 § ’ blows/100mm
Surface: Grass 5 10 15
s TOPSOIL / FILL- Silty Sand, brown, fine loose to d
to medium grained, with roots. medium
Tl FILL- Sand, pink, fine to medium \ﬂ/ sm
grained, Trace fine to coarse gravel loose to
- or (Sandstone). medium
dense
T BH 1
SP 0.10-0.55m
L [27ro =
[T
FILL- Sand Trace Silt, dark brown, fine very loose m
T to medium grained, Trace fine gravel to loose
(sandstone) trace cobbles or boulders,
L L Glass. BH 1
0.55-0.85m
g M
=1 - -
<o
o (? .
5|2 :
(o | L N
o
£ :
1.0 [ I :
SAND- dark grey, fine to coarse very loose vm BH 1 :
grained, Trace fine gravel rounded to loose 1.00-1.10m
-or (Quarts).
S I
2 | SAND- Trace Silt And Clay, grey medium vm
Z | mottled orange, fine to medium grained, dense to
T Trace extremely weathered sandstone. dense
| |26.0]
BH 1
1.50-1.60m
L Refusal at 1.65m
Terminated on sandstone bedrock
2.0
Moisture Additional Comments
D Dry
Dp Damp
SM  Slightly Moist
M Moist
VM Very Moist
w Wet
Sd Saturated
Logged By:  Matt Kilham Date: 28-May-19 Checked By:  Stephen McCormack Date: 05-JUN-19




GEE DAVIES BH LOG G19024QUE LOGS.GPJ GEE.GDT 6-6-19 12:32:33 PM

Borehole Log Report

Geo Environmental Engineering Pty Ltd - Hole ID. BH2
82 Bridge Street SUEvITUIICHidt k
Lane Cove NSW 2066 ‘ Hole Depth: 0.35m
T 02 9420 3361 Sheet: 1 of 1
Project Name: Geotechnical Investigation Project Number: G19024QUE
Location / Site: 68A Queenscliff Road, Queenscliff NSW Client: Classic Plans
Drilling Company: Geo Environmental Engineering Date Started: 28-MAY-19 Ground Level: RL25.7m  (approx)
Drill Method: Manual Date Completed: ~ 28-MAY-19 Easting: = =mememee-
Equipment: Hand Auger Northing: ~ ====mememe
5 | o - Samples
o - BlE|S oy | Tests
-3 E s | & % Material Description § o o Observations / Comments
sle|e|E1 5|8 22 | 3 | oo
g g 8 E‘ 6 (g g 88 § blows/100mm
Surface: Concrete 5 10 15
CONCRETE.
L SM| i | SAND- Trace Silt, brown, fine to medium grained, Fill / very loose m
\ Disturbed. /| veryloose | vm s
_ | SAND- Trace Silt, black, fine to medium grained, R
- sM| £ | Topsoail (Insitu). S
s o
-l SAND- grey and orange, fine to medium grained, loose m
\Residual. / Bore dry upon completion
rol Refusal at 0.35m S
Terminated on sandstone bedrock
| [250
10 |
L[240
2.0
Moisture Additional Comments
D Dry
Dp Damp
SM  Slightly Moist
M Moist
VM Very Moist
w Wet
Sd Saturated
Logged By:  Matt Kilham Date: 28-May-19 Checked By: ~ Stephen McCormack Date: 05-JUN-19




Borehole Log Report

Geo Environmental Engineering Pty Ltd
82 Bridge Street

- Hole ID. BH3
NS

GEE DAVIES BH LOG G19024QUE LOGS.GPJ GEE.GDT 6-6-19 12:33:02 PM

Lane Cove NSW 2066 Hole Depth: 1.25m
T 02 9420 3361 Sheet: 1 of 1
Project Name: Geotechnical Investigation Project Number: G19024QUE
Location / Site: 68A Queenscliff Road, Queenscliff NSW Client: Classic Plans
Drilling Company: Geo Environmental Engineering Date Started: 28-MAY-19 Ground Level: RL26.5m  (approx)
Drill Method: Manual Date Completed: ~ 28-MAY-19 Easting: = =mememee-
Equipment: Hand Auger Northing: ~ ==mem=m—em-
3| _ g |88 B
-3 E s | & % Material Description § o o Observations / Comments
22|8lz2|c |82 88 3
Surface: Concrete
VOID- Material Adjacent Hole In Concrete.
© SAND- grey / brown, fine to coarse grained, brick and concrete. very loose | slightly
g toloose | moist
)
&
S
— | SAND- dark grey, fine to medium grained. loose vm
[T
g
=]
<
el
5
I
SAND- grey brown, fine to medium grained, with fine rounded loose vm
gravel (Quartz).
SANDSTONE- (Possible boulder or residual crust) - brown, fine loose vm
to medium grained, highly weathered.
SAND- grey mottled orange, fine to medium grained. loose to m
® medium
3
g dense
S
5| SANDSTONE- grey white, fine to medium grained, highly loose to m
o [\weathered estimated very low to low strength. / medium
e Refusal at 1.25m l_‘dense
Terminated on sandstone bedrock
| [250
2.0
Moisture Additional Comments
D Dry
Dp Damp
SM  Slightly Moist
M Moist
VM Very Moist
w Wet
Sd Saturated
Logged By:  Matt Kilham Date: 28-May-19 Checked By: ~ Stephen McCormack Date: 05-JUN-19




Geo Environmental Engineering -

82 Bridge Street E N G | N E E R | N G k

Lane Cove NSW 2066 1 Log Report Legend
E info@geoenvironmental.com.au

MATERIAL SYMBOL

GEE LEGEND * * 29/10/09 5:04:07 PM

FILL CONCRETE . ASPHALT TOPSOIL
= 1 F——
— ORGANICS [-=—| ESTUARINE MUD
S
CLAY SAND SILT o O ] GRAVEL
> 0
Sandy CLAY Clayey SAND Clayey SILT % Clayey GRAVEL
Silty CLAY Silty SAND Sandy SILT Sandy GRAVEL
% g S
Gravelly CLAY Gravelly SAND & Gravelly SILT ;CD<: Silty GRAVEL
F
CLAY & SAND SAND & CLAY SILT & CLAY ‘:)0 GRAVEL & CLAY
CLAY & SILT ) SAND & SILT -] SILT & SAND 3 O-:| GRAVEL & SAND
P~ P N F—
*y CLAY & GRAVEL *0 SAND & GRAVEL 0y SILT & GRAVEL o0 GRAVEL & SILT
7T TS
Sandy Silty CLAY Clayey Silty SAND 8! Sandy Clayey SILT ”é Sandy Clayey GRAVEL
] X
Zﬂ U,
Silty Sandy CLAY Silty Clayey SAND 1] Clayey Sandy SILT & | Clayey Sandy GRAVEL
4% ¥
/ / Sandy Gravelly CLAY Clayey Gravelly SAND 5 Sandy Gravelly SILT J Oé Silty Clayey GRAVEL
7, Z‘ )u
/ Silty Gravelly CLAY Silty Gravelly SAND R Clayey Gravelly SILT & (7| Clayey Silty GRAVEL
y o PN
/ Gravelly Silty CLAY Gravelly Silty SAND Gravelly Clayey SILT '; (] Sandy Silty GRAVEL
Fat Al
y 7 o| N} =F
/ 771 Gravelly Sandy CLAY Gravelly Clayey SAND 1{ Gravelly Sandy SILT 40 <] Silty Sandy GRAVEL
4 SHALE /
SANDSTONE SHALE - GRANITE ﬁ:é:? BASALT SANDSTONE
L~ v SHALE / -
PORCELLANITE |~ GNEISS /| CLAYSTONE -_—| MUDSTONE
< —
. MUDSTONE / SHALE / " F
Y CLAYSTONE “I“| CLAYSTONE i SILTSTONE ‘¢ | IRONSTONE
WATER LEVELS WELL GRAPHICS
1 Encountered Water —
1 Standing Water Cuttings Bentonite g Screen
ABBREVIATIONS —
PT Pushtube
SFA Solid Flight Auger .
PWS Percussion Window Sampler Gravel Pack Grout Cave-in
HA Hand Auger
HFA Hollow Flight Auger
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Geo-Environmental Engineering Pty Ltd

82 Bridge St

Lane Cove

NSW 2066

Attention: Stephen McCormack
Report 658952-S

Project name

Project ID G19024QVE
Received Date May 31, 2019

NATA

WORLD RECOGNISED
ACCREDITATION

Certificate of Analysis

NATA Accredited

Accreditation Number 1261

Site Number 1254

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

Client Sample ID
Sample Matrix
Eurofins | mgt Sample No.

Date Sampled

BH1/0.1-0.55M
Soil
M19-Jn01300
Not Provided

BH1/0.55-
0.85M

Soil
M19-Jn01301
Not Provided

BH1/1-1.1M
Soil
M19-Jn01302
Not Provided

BH1/1.5-1.6M
Soil

M19-Jn01303
Not Provided

Test/Reference LOR Unit

Chloride 5 mg/kg 54 21 24 67
Conductivity (1:5 agueous extract at 25°C as rec.) 10 uS/cm 59 89 32 57
pH (1:5 Aqueous extract at 25°C as rec.) 0.1 pH Units 8.1 7.7 8.0 7.2
Resistivity* 0.5 ohm.m 170 110 310 180
Sulphate (as SO4) 30 mg/kg 140 <30 <30 49
% Moisture 1 % 4.7 9.0 10 14

Eurofins | mgt 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 1 of 6

Date Reported: Jun 13, 2019

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Report Number: 658952-S
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Chloride Melbourne Jun 06, 2019 28 Day
- Method: LTM-INO-4090 Chloride by Discrete Analyser
Conductivity (1:5 aqueous extract at 25°C as rec.) Melbourne Jun 06, 2019 7 Day
- Method: LTM-INO-4030 Conductivity
pH (1:5 Aqueous extract at 25°C as rec.) Melbourne Jun 06, 2019 7 Day
- Method: LTM-GEN-7090 pH in soil by ISE
Sulphate (as SO4) Melbourne Jun 06, 2019 28 Day
- Method: LTM-INO-4110 Sulfate by Discrete Analyser
% Moisture Melbourne Jun 01, 2019 14 Day
- Method: LTM-GEN-7080 Moisture
Eurofins | mgt 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 2 of 6

Date Reported: Jun 13, 2019 ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 658952-S
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure, April 2011 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an ‘as received' basis.

@ N o O s N

This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.
**NOTE: pH duplicates are reported as a range NOT as RPD

Units

mag/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres
Terms

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.
Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

cocC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.2 2018

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.
TEQ Toxic Equivalency Quotient

QC - Acceptance Criteria

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.2 where no positive PFAS results have been reported have been reviewed and no data was
affected.

WA DWER (n=10): PFBA, PFPeA, PFHxXA, PFHpA, PFOA, PFBS, PFHXS, PFOS, 6:2 FTSA, 8:2 FTSA

QC Data General Comments

1. Where aresult is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.
Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins | mgt 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 4 of 6
Date Reported: Jun 13, 2019 ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 658952-S
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Quality Control Results

‘ mgt

Test Units | Result 1 Acceptance | Pass | Qualifying

Method Blank
Chloride mg/kg <5 5 Pass
Sulphate (as SO4) mg/kg <30 30 Pass
LCS - % Recovery
Chloride % 92 70-130 Pass
Sulphate (as SO4) % 125 70-130 Pass

Test Lab Sample ID So%?ce Units Result 1 Aciier%ti?:ce L'Tr?wsitss Qucaggyéng
Duplicate

Result 1 | Result 2 RPD
Chloride M19-Jn01177 NCP mg/kg 100 100 2.0 30% Pass
Conductivity (1:5 aqueous extract
at 25°C as rec.) M19-Jn11074 NCP uS/cm 44 40 9.0 30% Pass
pH (1:5 Aqueous extract at 25°C as
rec.) M19-Jn01144 NCP [ pH Units 5.9 5.8 2.0 30% Pass
Sulphate (as SO4) M19-Jn01177 NCP mg/kg <30 <30 <1 30% Pass
% Moisture M19-Ap31757 NCP % 5.1 5.1 <1 30% Pass
Eurofins | mgt 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 5 of 6

Date Reported: Jun 13, 2019

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Report Number: 658952-S
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident No

Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Authorised By

Andrew Black Analytical Services Manager
Julie Kay Senior Analyst-Inorganic (VIC)

Glenn Jackson

General Manager
Final report - this Report replaces any previously issued Report

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.

Eurofins | mt shall notbe fiabl for loss, cost, damages or expenses incurred by the clent, or any other person or company, fesulting ffom the use of any information of interpretation given in this feport, In no case.shall Eurofns | mgt b liable for consequenial damages including, butnot
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received

Eurofins | mgt 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 6 of 6
Date Reported: Jun 13, 2019 ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 658952-S


https://cdnmedia.eurofins.com/apac/media/601543/reporting-measurement-uncertainty-of-chemical-and-microbiology-test-results-may-2018.pdf
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