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Phase 1 Contamination Assessment - Site B
Proposed Mixed Use Development
Corner Donnison Street and Henry Parry Drive, Gosford NSW

Executive summary

The Lederer Group has engaged several consultants to assist it with the re-development of the
various land parcels from initial concept designs to full detailed design. Conybeare Morrison
International Pty Ltd (“CM+”) is the principal project manager managing the development process.

Conybeare Morrison has engaged Coffey to prepare a Phase 1 Contamination Assessment Report for
each of the three main land parcels (designated as Site A, Site B, and Site C). These reports will form
part of the documentation that is required to support the DA application for re-development. This
report presents the Phase 1 Contamination Assessment (Phase 1 CA) for Site B.

The proposed re-development is for combined residential and commercial use on Sites A and B, and
includes a park/leisure facility on Site C.

The objectives of the Phase 1 CA were to:

¢ Identify potentially contaminating activities that are currently being performed on the site and that
may have been performed on the site in the past;

e Assess Areas of Environmental Concern (AEC’s) and Chemicals of Potential Concern (COPC’s)
for the site, and develop a preliminary Conceptual Site Model (CSM); and,

e Provide recommendations for future site investigations to support the development of the concept
and detailed designs.

In order to meet the above objectives, Coffey carried out the following works:

o A desktop study and historical review of past activities;
o A site walkover to help identify AECs and COPCs; and,

e Preparation of this report.

The site history review indicated that the site has been used for commercial/industrial purposes since
at least 1954. The uses of the site prior to the shopping centre, which was constructed about 1978,
are not well known, with the site owned by numerous individuals with different occupations. It
appears that portions of the western side of the site were used for sawmilling, a fire/ambulance
station, and other commercial/industrial purposes, and the north-west corner may have been used as
a corner-store. The remainder of the site was occupied by buildings which appeared to be residential.

Most of the activities associated with commercial/industrial uses, typically cause “top-down”
contamination. The exception to this would be if wells or other underground infrastructure (i.e. tanks)
were installed.

The current shopping centre was constructed in about 1978. It is not known if surface soils on the site
were removed during construction of the current shopping centre. It is possible imported fill material
was used to level the site or provide a base for concrete slabs.

Based on the above, the potential for soil contamination to be present is medium. The potential for
groundwater contamination to be present is not known, as the source for groundwater contamination
would be contaminated soil and at this stage the presence of soil contamination has not been
assessed.
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Based on the outcomes of the PCA, Coffey concludes that the site can be made suitable for the
proposed mixed-use development in accordance with the requirements of State Environmental
Planning Policy No. 55 (SEPP 55) provided the following is undertaken:

e Obtaining NSW WorkCover dangerous goods records for the site, if available, to assess if
dangerous goods such as fuel tanks may be present;

e A hazardous materials survey of the existing buildings, prior to demolition, and a hazardous
materials clearance, after demolition of the buildings, to ensure hazardous materials were
removed,

e Avisual inspection of the site, after demolition of the existing buildings, to assess the presence of
potential former wells or other underground infrastructure such as storage tanks as well as fill and
potential asbestos containing materials;

e Completion of a Detailed Site Investigation (DSI) at the Site following demolition of existing
buildings. A Sampling and Analysis Quality Plan (SAQP) must be prepared to guide the DSI and
the minimum number of samples must comply with the NSW EPA (1995) Sampling Design
Guidelines;

¢ If soil contamination is identified, the risk of groundwater contamination should be assessed and
groundwater sampling carried out if required;

o If volatile substances are identified, the risk of vapour contamination should be assessed, and
vapour sampling carried out if required;

¢ Following completion of the DSI, should contamination be found at levels requiring remediation
and/or management, a Remediation Action Plan (RAP) must be prepared. The RAP must include
remedial/management methodology for identified contamination. The RAP must also include
validation requirements and methodology to verify the suitability of the site for proposed end use
following the completion of remediation; and,

o If materials are proposed to be removed from site for the development, the material will require
waste classification in accordance with the NSW EPA (2014) Waste Classification Guidelines.

This report must be read in conjunction with the attached sheet entitled 1mportant Information about
your Coffey Environmental Report’, which can be found at the end of this report.
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Proposed Mixed Use Development
Corner Donnison Street and Henry Parry Drive, Gosford NSW

1. Introduction

1.1. General

The Lederer Group (‘Lederer”) is the landowner of a number of parcels of land and buildings within
the Gosford CBD on the Central Coast, NSW. The Lederer Group has engaged several consultants
to assist it with the re-development of the various land parcels from initial concept designs to full
detailed design. Conybeare Morrison International Pty Ltd (“CM+”) is the principal project manager
managing the development process, including the Development Approval (‘DA’) application to
Gosford City Council.

Conybeare Morrison has engaged Coffey to prepare a Geotechnical Assessment Report and a Phase
1 Contamination Assessment Report for each of the three main land parcels (designated as Site A,
Site B, and Site C). These reports form part of the documentation that is required to support the DA
application for re-development.

This report presents the Phase 1 Contamination Assessment (Phase 1 CA) for Site B. The location of
the site is shown on Figure 1. Separate reports are provided for Sites A and C, as well as separate
reports for each of the three sites that present the Geotechnical Assessments.

The proposed re-development is for combined residential and commercial use on Sites A and B, and
includes a park/leisure facility on Site C.

This report has been written in general accordance with the relevant sections in the NSW OEH (2011)
Guidelines for Consultants Reporting on Contaminated Sites. This report must be read in conjunction
with the attached sheet entitled ‘Important Information about your Coffey Environmental Report’,
which can be found at the end of this report.

1.2. Objectives

The objectives of the Phase 1 CA were to:
¢ Identify potentially contaminating activities that are currently being performed on the site and that
may have been performed on the site in the past;

e Assess Areas of Environmental Concern (AEC’s) and Chemicals of Potential Concern (COPC’s)
for the site, and develop a preliminary Conceptual Site Model (CSM); and,

e Provide recommendations for future site investigations to support the development of the concept
and detailed designs.

1.3. Scope of works

In order to meet the above objectives, Coffey carried out the following works:

o A desktop study and historical review of past activities;
e A site walkover to help identify AECs and COPCs; and,

e Preparation of this report.
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2. Site description

2.1. Site location and identification
General site information is provided below in Table 2.1.

Table 2.1: Summary of site details

Site Location: The site is located on the corner of Donnison Street and Henry Parry Drive, Gosford,
NSW. The site location is shown on Figure 1 and the site layout is shown on Figure 2.

A_pproxmate Total 1.45na
Site Area:

The site comprises:

e Lot6 DP 598833

e Lot7 DP 6039

in the Parish of Gosford and the County of Northumberland

Gosford City Council

Previous site uses included:

e Various commercial uses, including general retail purposes, food outlets, and car
parking;

e Potential commercial/industrial use for manufacturing, electric retailer, and bus
depot.

Current Landuse: Commercial use — shopping centre and car park
Proposed Landuse: Multi-storey commercial and residential development

Donnison Street and commercial properties to the south.

Henry Parry Drive and commercial properties to the west (Site C).

William Street and commercial properties to the north (Site A to the north west).
Albany Street and commercial properties to the east.

Site Coordinates: The centre of the site is located approximately at 33°25'37”S, 151°20'44"E.

2.2. Site topography and drainage

Title Identification
Details

Previous Landuse:

Adjoining Site Uses:

Reference to the 1:25,000 Topographic Map for Gosford (http://maps.six.nsw.gov.au/) indicates that
the site is situated in a low-lying area in the centre of Gosford. The topographic map indicates that
the elevation of the site is between 10m and 20m AHD, with the eastern boundary at about 20m AHD.

During the site walkover, the site surface was observed to be sloping to the west. Surface water
would be expected to run off concrete and hard surfaces into municipal stormwater drains.
Stormwater is anticipated to flow into Broadwater located approximately 630m south-west of the site.

2.3. Regional geology and soils

The Gosford 1:100,000 Scale Geological Sheet indicates that the site is underlain by sedimentary
rock strata of the Terrigal Formation (part of the Triassic age Narrabeen Group). The bedrock
comprises interbedded laminites, sandstones with subordinate shale horizons.

Coffey
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Quaternary-age alluvial soils overlie the bedrock, which can be significantly deep along the centre
alignment of the alluvial valley draining into The Broadwater. There is also a possibility of paleao-
channels that are incised into the bedrock, formed during periods of lower sea level, which are infilled
with older alluvium.

Reference to the CSIRO’s Soil and Landscape Grid of Australia
(http://www.clw.csiro.au/aclep/soilandlandscapegrid/ViewData-KML.html) indicated that the soil profile
from surface to approximately 200mm below ground surface (bgs) consisted of silts (15% to 20%),
sands (40% to 60%) and clays (10% to 20%). The pH of the soil ranges from 3 to 4.8 and effective
Cation Exchange Capacity (CEC) ranges from 5 to 10 meq/100g.

2.4. Hydrogeology

Groundwater beneath the site is anticipated to be present in an unconfined aquifer within about 10m
(bgs. Other deeper semi-confined aquifers may be present within the bedrock.

Regional groundwater flow direction within the unconfined aquifer is expected to be to the west to
south-west and discharge into The Broadwater located approximately 630m south-west of the site.

A search of the NSW Office of Water database for registered groundwater bores located within a 1km
radius of the site was undertaken. The search revealed that there are three bores registered within
this radius. A copy of the groundwater bore search is provided in Appendix A, and the results of the
search are summarised in Table 2.2 below.

Table 2.2: Summary of groundwater bore search results

Bore ID Status Authorised Use Standing Water Distance and Direction from Site
Level (m bgs)

GWO053790 Cancelled Industrial Not known 900m north west (up/cross
gradient)

GW201679 Cancelled Irrigation Not known 600m south west (down
gradient)

GW201893 Active Recreation Not known 600m south west (down

(Groundwater) gradient)
Coffey
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2.5. Coastal acid sulfate soils

The Australian Source Resource Information System (ASRIS) Acid Sulfate Soil Risk Map indicates
that the site is within an area of Extremely Low Probability of encountering acid sulphate soils (ASS)
within the development site. However, it should be noted that ASS map boundaries are approximate,
and the area is relatively close to the alluvial channel zone, draining into The Broadwater, where the
ASRIS map shows a zone of High Probability of encountering ASS. Therefore, the possibility cannot
be ruled out that the development site may encounter some natural soils (beneath fill layers) that have
a high ASS potential.

The geotechnical report for Site A (ref: GEOTLCOV25439AA-AA) provides further information on ASS
including the ASRIS map overlaying the site plan, and the results of previous investigations on nearby
properties. The geotechnical report should be referred to for this information.
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3. Site history review

A site history review was undertaken as part of the Phase 1 CA, and included:

e A review of selected historical titles for the site;
e Areview of aerial photography from the past 60 years;

e A site walkover to help identify current and previous activities carried out on the site, identify
surrounding land uses, and assess AECs and COPCs;

¢ Interviews with people familiar with the site history;
e Areview of selected Section 149 Planning Certificates obtained from Gosford City Council; and

o Areview of NSW EPA notices applying to the site and nearby properties.

The information provided from the above reviews is summarised in the sections below.

3.1. Historical titles search

A search of historical titles for the site was undertaken by Advanced Legal Searchers Pty Ltd. A list of
past registered proprietors for Lot 6 DP 598833 was obtained dating back to 1903. The results of the
search are included in Appendix B and presented below in Table 3.1.

Lot 6 DP 598833 was previously numerous lots which were consolidated into Lot 6 in 1978. Table 3.1
below provides the former lot numbers up to 1978, to show the various site uses across the site.

Table 3.1: Summary of historical titles

Lot 2 DP 1903 to 1961 James MacDowell Conroy, licensed surveyor Private
540292 Charlotte Susannah Johnson, widow

Ethel Maud Clifton, wife of veterinary surgeon

John Joseph Allwood, pensioner

Jeremiah James Mason, gentleman

Public Trustee

Jack Roberts, bus proprietor

Walter James King, factory proprietor

Lease to Bonds Wear Pty Ltd 1964 to 1970

1961 to 1978 Gosford Credit Union Commercial
Brumond Pty Limited

Norman Dyett Pty Limited

Waltons Insurance Company Limited

Lease to Bonds Wear Pty Ltd 1964 to 1970

1974 to 1978

Sterland Bros. Property Pty Limited Commercial
Waltons Insurance Company Pty Limited

Lot 11 DP 1903 to 1973
534758

James MacDowell Conroy, licensed surveyor Private
Joseph Aggett, contractor

Ethel May Aggett, widow

Henry Griffith Parry, nurseryman

Leslie Reginald Parry, nurseryman

Coffey
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Lot B DP
379991

Lot 2 to
Lot 4
Section 2
DP 6039

Lot D DP
394267

Lot ADP
379991

Coffey
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1973 to 1978

1903 to 1954

1954 to 1958

1958 to 1969

1969 to 1978

1903 to 1978

1951 to 1978

1903 to 1956

1956 to 1978

1903 to 1973

1973 to 1978

Loogooboo Holding Pty Limited
Waltons Insurance Company Pty Limited

James MacDowell Conroy, licensed surveyor
Amelia Stoneham, widow

Claude Delandre, store keeper

Norah Delandre, widow

Colin Edward Blank, orchardist

Thomas Mark Mulcahy, taxi proprietor

Gosford Motors Pty Limited

Owen William Gannon, cost clerk

Alfred Edward Owen Keeves, hairdresser
Mervyn Augustine Wilson, hairdresser

John Alexander Corner, company representative
Gwen Lila Corner

Asca Investments Pty Ltd

Edwards and Jaco Investments Pty Limited
Waltons Insurance Company Limited

James Macdowell Conroy, licensed surveyor
Charles Archibald Pile, gardener

Annie Amelia Ash, widow

Jeremiah James Mason, retired civil servant
Public Trustee

Arthur Stephen Sterland, merchant

John Alphaeus Sterland, merchant

Pearl Sterland

Maurice Arthur Sterland

Claire Sterland

Earl Sterland

Sterland Bros. Property Pty Limited
Waltons Insurance Company Pty Limited

James MacDowell Conroy, licensed surveyor
Joseph Aggett, contractor

Ethel May Aggett, widow

Henry Griffith Parry, nurseryman

Leslie Reginald Parry, nurseryman

Brisbane Water (NSW) Legacy War Orphans Fund
Waltons Insurance Company Pty Limited

James MacDowell Conroy, licensed surveyor
Amelia Stoneham, widow

Claude Delandre, store keeper

Norah Delandre, widow

Colin Edward Blank, orchardist

George Anderson, French polisher

Florence Anderson

Alex Charles Thomson, builder

Sterland Bros. Property Pty Limited
Waltons Insurance Company Pty Limited

Commercial

Private

Commercial

Private/commercial

Commercial

Private

Commercial

Private

Commercial

Private

Commercial
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Lot C DP
375821

Lot 1l
Section 2
DP 6039

Lot 6
Section 2
DP 6039

Lot 13 &
14 Section
2 DP 6039

Lot5
Section 2
DP 6039

Lot 6 DP
598833
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1903 to 1973

1973 to 1978

1903 to 1938

1938 to 1978

1903 to 1973

1973 to 1978

1903 to 1973

1973 to 1978

1903 to 1965

1965 to 1978

1978 to 1980

James MacDowell Conroy, licensed surveyor
Amelia Stoneham, widow

Claude Delandre, store keeper

Norah Delandre, widow

John Joseph Toohey, labourer

Dorothy May Toohey

Harold Gordon Little, departmental manager

Sterland Bros. Property Pty Limited
Waltons Insurance Company Pty Limited

James MacDowell Conroy, licensed surveyor
Sarah Jane Barnett Southwell, married woman
George Richard May, laundry proprietor
Margaret Hannah Linley, widow

Board of Fire Commissioners of New South Wales
Sterland Bros. Property Pty Limited
Waltons Insurance Company Pty Limited

James MacDowall Conroy, licensed surveyor
Edward Henry Codley, iron monger

Jessie Augusta Mason, wife of freeholder
Jeremiah James Mason, gentleman

Public Trustee

Stanley Robert Hubbard, bread carter

John Maitland Grahame, minor

James Henry Quigley, labourer

Waltons Insurance Company Pty Limited

James MacDowall Conroy, licensed surveyor
Jeremiah James Mason, gentleman

John Joseph Allwood, pensioner

Mary Ann Grieg, widow

Amy Leah Nicholson, wife of agent

Jack Roberts, bus proprietor

Leslie John Summer, electric retailer

Walter James King, manufacturer / factory proprietor

Leo Gerard Dibben, oil depot proprietor
Eric Hextall, motor trimmer

Waltons Insurance Company Pty Limited

James MacDowall Conroy, licensed surveyor
Hubert Stephen Grigg, bootmaker

Clara Rosina Stephens, saddler

John Pete Tooby, timber merchant

Albert Edward Clayton, builder

James Edward Manning, hairdresser

Owen Andrews, railway employee

Sterland Bros. Property Pty Limited
Waltons Insurance Company Pty Limited

Waltons Insurance Company Limited

Private

Commercial

Private

Commercial

Private

Commercial

Private

Commercial

Commercial

Commercial
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1980 to 2011 Central Coast Shopping Centres Pty Limited Commercial
Westpoint Nominees Pty Ltd (shopping centre)
P.T. Limited

2011 to current

Pluteus (No.302) Pty Limited

Bellevista Pty Limited

Gosford Market Place Pty Limited

Various leases known as Marketown Shopping Centre
from 1978 to 2006

Current lease to Sydney County Council of substation
No 2061 from 2006 to current

Gosford City Council Commercial
Current lease to Sydney County Council of substation
No 2061 from 2006 to current

The historical titles search indicated that the site was generally owned by private landholders, who
may have been operating commercial businesses, until the 1950’s to 1970’s. Since 1970’s the site
has been owned by various companies and private individuals, and appears to have been used as a

shopping centre.

3.2. Aerial photograph review

Aerial photographs of the site were purchased from the Department of Land and Property Information
and assessed by a Coffey environmental scientist. The results of the aerial photograph review are
summarised below in Table 3.2. The aerial photographs are presented in Appendix C.

Table 3.2: Aerial photograph review

1954  The site appears to contain mixed commercial and The surrounding area is similar to the site, with

residential buildings.

mixed residential and commercial uses. To the

There appears to be two residential buildings and east and south-east is undeveloped bushland.

allotments on the north-east side of the site. To the
west of these is a large commercial sized building,
followed by vacant land with materials stockpiled. It
is not clear what the materials may be. On the north-
west corner there appears to be another residential
building and allotment, the building may be a corner
store.

The southern side of the site appears to be mainly
residential with some vacant land. The south-east
corner is bushland.

1964 The two apparent residences on the north-east The surrounding area is similar to the site, with
portion and the residence/corner store on the north-  mixed residential and commercial uses. To the
west corner are still present. east and south-east is undeveloped bushland.

The large commercial sized building has been
extended to the west, south and south-west, and
there are trucks or materials stored to the west of the
building.

There appears to still be a residence and allotment
on the southern side. The bushland on the south-
east portion has been cleared.
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1976 The site is similar to the 1964 photograph. The majority of the residential buildings have
The residences on the north-eastern portion have been replaced by commercial buildings and
been removed. The residence/corner store on the car parks. The bushland to the east and south-
north-west corner has been replaced by a car park. east is still undeveloped.

The residence on the southern portion has been
removed, and the allotment is vacant.

Another building has been constructed in the south-
east portion; it appears to be commercial in size.

1986 The site has been redeveloped and covered by one The surrounding land is similar to 1976. To

large building, with cars parked on the roof. the east, there have been commercial
developments.
1994  The site is similar to 1986. The surrounding land is similar to 1986.
2006 The site is similar to 1994. The surrounding land is similar to 1994.

3.3. Site observations

A Coffey environmental scientist visited the site on 17 November 2015. Selected site photographs are
presented in Appendix D.

The site is currently occupied by a commercial shopping centre and car park;
The buildings appeared to be constructed from concrete, brick, steel and glass;
Car parking comprises above-ground car parking; and

The entire land parcel is developed with no open unpaved areas.

3.4. Section 149 planning certificate

A copy of the Section 149 certificates for Lot 6 DP 598833 was obtained from Gosford City Council. A
copy of the certificate is provided in Appendix E. The information contained in the certificate is
summarised below:

The site is zoned as B4 Mixed Use, under the Gosford Local Environmental Plan 2014;
The site does not comprise a critical habitat;

The site is not situated within a conservation area;

There are no environmental heritage items situated on the land;

The site not within the coastal zone as defined by the Coastal Protection Act 1979;
The site is not within a proclaimed mine subsidence district;

The site is not within flood prone land;

The site is bushfire prone; and

There are no contamination notices for the site under the Contaminated Land Management Act
1997.

Coffey
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3.5. NSW EPA records

A search of the NSW EPA database revealed that six properties within the Gosford City Council area
are registered as having current and/or former notices. A copy of the search is provided in Appendix
F. Table 3.3 provides a summary of the sites.

Table 3.3: Summary of NSW EPA Listed Contaminated Sites

110 Peats Ridge Road, Calga Former service station 14km west

44 Victoria Street, East Gosford Mobil service station 8km south-east
1 Aston Road, Erina Former frozen food distribution depot 5km east

356 Manns Road, West Gosford Metro meat 2km west

66 Memorial Ave, Woy Woy Bogas service station 13km south
177-181 Blackwall Road, Woy Woy = Mobil former Woy Woy service station and 11km south

adjacent land

These six properties are located at least 2km distance from the site. Based on this it is considered
unlikely that contamination on these properties would pose a risk to the site.

3.6. Anecdotal information

Steve Lacey of the Lederer Group provided the following information in a telephone call on 1
December 2015:
e He is not aware of the site’s history prior to the shopping centre; and,

¢ No fill has been imported to the site that he knows of, although he believes there may be some
cut to fill on the site based on the topography.

Deborah Warwick, centre manager of the Imperial Shopping Centre, provided the following

information in a telephone call on 1 December 2015:

o The Sterland brothers were timber cutters. As far as she was aware there was no treatment of
timber on the site;

e The Sterland brothers built new premises on the Marketown Shopping Centre premises (Site B)
after having sold the property where the Imperial Shopping Centre is now located (Site A);

e Site B also had a Fire/Ambulance station and some residences in the past.
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Phase 1 Contamination Assessment - Site B
Proposed Mixed Use Development
Corner Donnison Street and Henry Parry Drive, Gosford NSW

3.7. Summary of site history

The information obtained from the site history review has been summarised below:

e The site was owned by various private individuals from 1903 to the 1950’s to 1970’s, and was
then owned by various companies until 2011;

e The current site owner, Gosford City Council, has owned the site since 2011;

e Aerial photographs show that the site formerly comprised numerous buildings until sometime
between 1976 and 1986:

= The eastern portion of the site appeared to be used primarily for residential purposes;

= The western portion appeared to be used primarily for commercial/industrial purposes. Based
on the titles and the anecdotal information, it appears that these including sawmilling and a
fire/ambulance station.

= The occupations on the historical titles were numerous and variable. Some of these included
manufacturer/factory proprietor, bus proprietor, electrical retailer, oil depot proprietor and
merchant. It is possible each of these occupations was carried out on the western portion of
the site;

= The north-west corner may have been used as a corner-store, although no general store
owners were listed in the titles. It is noted that in the past general and corner-stores often
stored and sold fuel,

e The aerial photographs show the current shopping centre was constructed between 1976 and
1986. Based on the historical titles, it was likely this was constructed about 1978; and

e In general the site appears to have been used for commercial purposes (shopping centre) for
about 35 years. Prior to this the site appears to have been used for a combination of residential
and commercial/industrial uses since at least 1954.

3.8. Gaps in the site history

Whilst the site history is reasonably comprehensive there are some gaps identified in the review as
follows:

e The activities carried out on the site prior to the shopping centre (1978) are not well known.
There were numerous site owner occupations in the historical titles, and it is not known whether
these occupations were carried out on the site;

¢ If there was possibly a corner-store on the north-west corner, and there may be fuel infrastructure
remaining underground;

¢ Some of the activities may have required a water source, and there may be wells on the site.
This would not be able to be confirmed until the building has been removed; and

e Itis not known if the former or current buildings contained hazardous materials such as asbestos
containing materials (ACM) and/or lead paint.
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Phase 1 Contamination Assessment - Site B
Proposed Mixed Use Development
Corner Donnison Street and Henry Parry Drive, Gosford NSW

4. Preliminary conceptual site model

Based on the site history and site observations noted by Coffey, a conceptual site model (CSM) has
been developed.

4.1. Known and potential sources of contamination

Table 4.1 shows the AECs and associated COPCs identified.

Table 4.1: Potential AECs and COPCs

AEC Potentially Contaminating COPCs Likelihood of
Activity Contamination*

Former and current Use of hazardous building Asbestos, lead (paint), Medium to high

buildings materials termiticides
Use of termiticides

Former saw milling Potential use of timber Copper-chrome-arsenic Low to medium — timber

activities treatment chemicals compounds, was most likely hard
Use of fuels and lubricants pentachlorphenol, OCPs, woods from local region
Burial of saw dust and wood TRH, BTEX, PAH which are not typically
shavings methane, carbon dioxide  treated

Former Former fire/ambulance TRH, VOCs, PAHS, Medium to high

commercial/industrial = station. OCPs, OPPs, phenols,

activities Unknown former metals, asbestos

commercial/industrial uses.
Potential storage of fuel.

Fill materials Potential use of fill of unknown TRH, BTEX, PAHS, Low to medium
quality and origin metals, asbestos
Fill, if present, would most
likely have been imported
from surrounding area, and
there was little heavy industry
in the area at the time

NOTES:

* = |t is important to note that this is not an assessment of the financial risk associated with the AEC in the
event contamination is detected, but a qualitative assessment of the probability of contamination being
detected at the potential AEC.

Metals - Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel and Zinc; BTEX - Benzene, Toluene,
Ethylbenzene and Xylenes; TRH - Total Recoverable Hydrocarbons; PAH - Polycyclic Aromatic Hydrocarbons;
OCPs — Organochlorine Pesticides; OPPs — Organophosphorous Pesticides (OPPs); VOCs — volatile organic
compounds
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Phase 1 Contamination Assessment - Site B
Proposed Mixed Use Development
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4.2. Potentially affected media, receptors and exposure
pathways

Table 4.2 summarises the potentially affected media, potential receptors to contamination, and
potential and complete exposure pathways.

Table 4.2: Summary of potentially affected media, receptors and exposure pathways

Consideration Information

Potentially affected Soil

media Groundwater

Potential transport Direct dermal contact with contaminated soil and/or groundwater
mechanisms and Ingestion of contaminated soil and/or groundwater

exposure pathways Inhalation of hydrocarbon vapours

Inhalation of contaminated soil (as dust) and asbestos fibres
Leaching of soil contaminants to groundwater
Groundwater discharge to The Broadwater

Potential receptors of Site occupants, construction and maintenance workers

contamination Potential exposure via dermal contact with soil and groundwater, ingestion of soil and
groundwater, inhalation of hydrocarbon vapours, and inhalation of soil (as dust) and
asbestos fibres.
Buildings and structures
Contaminants could degrade foundations or underground services.
Users of groundwater and freshwater/marine ecosystems
Contaminants could leach from soils into groundwater that may migrate off-site to
Broadwater.

4.3. Potential and complete exposure pathways

Table 4.3 summarises the potential and complete exposure pathways.

Table 4.3: Potential and complete exposure pathways

Construction/maintenance Potentially complete There is a potential for construction workers to be
workers exposed to contaminated soil and groundwater
and associated vapours.

Site occupants and maintenance  Potentially complete There is a potential for site occupants to be
workers (after development) exposed to contaminated soil and groundwater
and associated vapours.
Once the development is complete, site
occupants may not have access to soil or
groundwater depending on whether the
development has open spaces with accessible
soils.
Depending on the development, the exposure
pathway may not be completed.

Buildings and underground Potentially complete There is a potential for buried structures and

services services to be exposed to contaminated soil and
groundwater.
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5. Conclusions and recommendations

The site history review indicated that the site has been used for commercial/industrial purposes since
at least 1954. The uses of the site prior to the shopping centre, which was constructed about 1978,
are not well known, with the site owned by numerous individuals with different occupations. It
appears that portions of the western side of the site were used for sawmilling, a fire/ambulance
station, and other commercial/industrial purposes, and the north-west corner may have been used as
a corner-store. The remainder of the site was occupied by buildings which appeared to be residential.

Most of the activities associated with commercial/industrial uses, typically cause “top-down”
contamination. The exception to this would be if wells or other underground infrastructure (i.e. tanks)
were installed.

The current shopping centre was constructed in about 1978. It is not known if surface soils on the site
were removed during construction of the current shopping centre. It is possible imported fill material
was used to level the site or provide a base for concrete slabs.

Based on the above, the potential for soil contamination to be present is medium. The potential for
groundwater contamination to be present is not known, as the source for groundwater contamination
would be contaminated soil and at this stage the presence of soil contamination has not been
assessed.

Based on the outcomes of the PCA, Coffey concludes that the site can be made suitable for the
proposed mixed-use development in accordance with the requirements of State Environmental
Planning Policy No. 55 (SEPP 55) provided the following is undertaken:

o Obtaining NSW WorkCover dangerous goods records for the site, if available, to assess if
dangerous goods such as fuel tanks may be present;

e A hazardous materials survey of the existing buildings, prior to demolition, and a hazardous
materials clearance, after demolition of the buildings, to ensure hazardous materials were
removed,

e Avisual inspection of the site, after demolition of the existing buildings, to assess the presence of
potential former wells or other underground infrastructure such as storage tanks as well as fill and
potential asbestos containing materials;

e Completion of a Detailed Site Investigation (DSI) at the Site following demolition of existing
buildings. A Sampling and Analysis Quality Plan (SAQP) must be prepared to guide the DSI and
the minimum number of samples must comply with the NSW EPA (1995) Sampling Design
Guidelines;

o If soil contamination is identified, the risk of groundwater contamination should be assessed, and
groundwater sampling carried out if required;

o If volatile substances are identified, the risk of vapour contamination should be assessed, and
vapour sampling carried out if required,;

¢ Following completion of the DSI, should contamination be found at levels requiring remediation
and/or management, a Remediation Action Plan (RAP) must be prepared. The RAP must include
remedial/management methodology for identified contamination. The RAP must also include
validation requirements and methodology to verify the suitability of the site for proposed end use
following the completion of remediation; and,
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e If materials are proposed to be removed from site for the development, the material will require
waste classification in accordance with the NSW EPA (2014) Waste Classification Guidelines.

This report must be read in conjunction with the attached sheet entitled ‘Important Information about
your Coffey Environmental Report’, which can be found at the end of this report.
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Phase 1 Contamination Assessment - Site B
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6. Limitations

In preparing this report, current guidelines for assessment of contaminated land were followed. This
work has been conducted in good faith in accordance with Coffey’s understanding of the client’s brief
and general accepted practice for environmental consulting.

This report was prepared for Conybeare Morrison International Pty Ltd and the Lederer Group with
the objectives of identifying potentially contaminating activities that are currently being performed on
the site and that may have been performed on the site in the past, developing a CSM for the site, and
providing recommendations on the scope of further assessments. No warranty, expressed or implied,
is made as to the information and professional advice included in this report. Third parties cannot rely
on the data and interpretation presented in this report and should satisfy themselves concerning their
applicability and, where necessary, should seek expert advice in relation to contamination conditions
of the site.

This report does not cover hazardous building materials issues.
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Important information about your Coffey Environmental Report

Introduction

This report has been prepared by Coffey for you, as
Coffey’s client, in accordance with our agreed
purpose, scope, schedule and budget.

The report has been prepared using accepted
procedures and practices of the consulting profession
at the time it was prepared, and the opinions,
recommendations and conclusions set out in the
report are made in accordance with generally
accepted principles and practices of that profession.

The report is based on information gained from
environmental conditions (including assessment of
some or all of soil, groundwater, vapour and surface
water) and supplemented by reported data of the
local area and professional experience. Assessment
has been scoped with consideration to industry
standards, regulations, guidelines and your specific
requirements, including budget and timing. The
characterisation of site conditions is an interpretation
of information collected during assessment, in
accordance with industry practice,

This interpretation is not a complete description of all
material on or in the vicinity of the site, due to the
inherent variation in spatial and temporal patterns of
contaminant presence and impact in the natural
environment. Coffey may have also relied on data
and other information provided by you and other
qualified individuals in preparing this report. Coffey
has not verified the accuracy or completeness of
such data or information except as otherwise stated
in the report. For these reasons the report must be
regarded as interpretative, in accordance with
industry standards and practice, rather than being a
definitive record.

Your report has been written for a specific
purpose

Your report has been developed for a specific
purpose as agreed by us and applies only to the site
or area investigated. Unless otherwise stated in the
report, this report cannot be applied to an adjacent
site or area, nor can it be used when the nature of the
specific purpose changes from that which we agreed.

For each purpose, a tailored approach to the
assessment of potential soil and groundwater
contamination is required. In most cases, a key
objective is to identify, and if possible quantify, risks
that both recognised and potential contamination
pose in the context of the agreed purpose. Such risks
may be financial (for example, clean up costs or
constraints on site use) and/or physical (for example,
potential health risks to users of the site or the
general public).

Coffey Environments Australia Pty Ltd ABN 65 140 765 902
Issued: 22 October 2013

Limitations of the Report

The work was conducted, and the report has been
prepared, in response to an agreed purpose and
scope, within time and budgetary constraints, and in
reliance on certain data and information made
available to Coffey.

The analyses, evaluations, opinions and conclusions
presented in this report are based on that purpose
and scope, requirements, data or information, and
they could change if such requirements or data are
inaccurate or incomplete.

This report is valid as of the date of preparation. The
condition of the site (including subsurface conditions)
and extent or nature of contamination or other
environmental hazards can change over time, as a
result of either natural processes or human influence.
Coffey should be kept appraised of any such events
and should be consulted for further investigations if
any changes are noted, particularly during
construction activities where excavations often reveal
subsurface conditions.

In addition, advancements in professional practice
regarding contaminated land and changes in
applicable statues and/or guidelines may affect the
validity of this report. Consequently, the currency of
conclusions and recommendations in this report
should be verified if you propose to use this report
more than 6 months after its date of issue.

The report does not include the evaluation or
assessment of potential geotechnical engineering
constraints of the site.

Interpretation of factual data

Environmental site assessments identify actual
conditions only at those points where samples are
taken and on the date collected. Data derived from
indirect field measurements, and sometimes other
reports on the site, are interpreted by geologists,
engineers or scientists to provide an opinion about
overall site conditions, their likely impact with respect
to the report purpose and recommended actions.

Variations in soil and groundwater conditions may
occur between test or sample locations and actual
conditions may differ from those inferred to exist. No
environmental assessment program, no matter how
comprehensive, can reveal all subsurface details and
anomalies. Similarly, no professional, no matter how
well qualified, can reveal what is hidden by earth,
rock or changed through time.

The actual interface between different materials may
be far more gradual or abrupt than assumed based
on the facts obtained. Nothing can be done to
change the actual site conditions which exist, but
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steps can be taken to reduce the impact of
unexpected conditions.

For this reason, parties involved with land acquisition,
management and/or redevelopment should retain the
services of a suitably qualified and experienced
environmental consultant through the development
and use of the site to identify variances, conduct
additional tests if required, and recommend solutions
to unexpected conditions or other unrecognised
features encountered on site. Coffey would be
pleased to assist with any investigation or advice in
such circumstances.

Recommendations in this report

This report assumes, in accordance with industry
practice, that the site conditions recognised through
discrete sampling are representative of actual
conditions throughout the investigation area.
Recommendations are based on the resulting
interpretation.

Should further data be obtained that differs from the
data on which the report recommendations are based
(such as through excavation or other additional
assessment), then the recommendations would need
to be reviewed and may need to be revised.

Report for benefit of client

Unless otherwise agreed between us, the report has
been prepared for your benefit and no other party.
Other parties should not rely upon the report or the
accuracy or completeness of any recommendation
and should make their own enquiries and obtain
independent advice in relation to such matters.

Coffey assumes no responsibility and will not be
liable to any other person or organisation for, or in
relation to, any matter dealt with or conclusions
expressed in the report, or for any loss or damage
suffered by any other person or organisation arising
from matters dealt with or conclusions expressed in
the report.

To avoid misuse of the information presented in your
report, we recommend that Coffey be consulted
before the report is provided to another party who
may not be familiar with the background and the
purpose of the report. In particular, an environmental
disclosure report for a property vendor may not be
suitable for satisfying the needs of that property’s
purchaser. This report should not be applied for any
purpose other than that stated in the report.

Interpretation by other professionals

Costly problems can occur when other professionals
develop their plans based on misinterpretations of a
report. To help avoid misinterpretations, a suitably
qualified and experienced environmental consultant
should be retained to explain the implications of the
report to other professionals referring to the report
and then review plans and specifications produced to
see how other professionals have incorporated the
report findings.

Given Coffey prepared the report and has familiarity
with the site, Coffey is well placed to provide such

Coffey Environments Australia Pty Ltd ABN 65 140 765 902
Issued: 22 October 2013

assistance. If another party is engaged to interpret
the recommendations of the report, there is a risk that
the contents of the report may be misinterpreted and
Coffey disowns any responsibility for such
misinterpretation.

Data should not be separated from the report

The report as a whole presents the findings of the
site assessment and the report should not be copied
in part or altered in any way. Logs, figures, laboratory
data, drawings, etc. are customarily included in our
reports and are developed by scientists or engineers
based on their interpretation of field logs, field testing
and laboratory evaluation of samples. This
information should not under any circumstances be
redrawn for inclusion in other documents or
separated from the report in any way.

This report should be reproduced in full. No
responsibility is accepted for use of any part of this
report in any other context or for any other purpose or
by third parties.

Responsibility

Environmental reporting relies on interpretation of
factual information using professional judgement and
opinion and has a level of uncertainty attached to i,
which is much less exact than other design
disciplines. This has often resulted in claims being
lodged against consultants, which are unfounded. As
noted earlier, the recommendations and findings set
out in this report should only be regarded as
interpretive and should not be taken as accurate and
complete information about all environmental media
at all depths and locations across the site.
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Appendix A — Site Photos (walkover)



PHOTO 1: View of car park entrance ramp on William Street (view to east)

PHOTO 2: Ground level entrance on William Street (view to west)



Appendix B — 1% AEP Flood Extents Map
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Appendix C - BH3 log (108-117 Mann Street)
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e 1NN ik ]
I'tife N P ]
RERE- po I P !
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A i |
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M N 1
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I | black organic content. (N ]
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method support samples & field tests clas:;fll'c:;tc':l’;)t'lr::l)l & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample ™ Vs very soft
AS  auger screwing* G casing D disturbed sample P c!bas.erd e Ug’""t“ S soft
RR  roller/tricone penetration E environmental sample assilication bystem F firm
W washbore R SS  split spoon sample st stiff
CT  cable tool no resistance Ui undisturbed sample ##mm diameter molsture VSt very stiff
HA  hand auger ;ggjﬂs'gg‘“ HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-0ct-42 water N SPT - sample recovered W Wf'l — VL very loose
vt = level on date shown Ne SPT with solid cone pr ﬁauslé(i";m‘ L loose
T g? ';]“ by suff »— |water inflow VS vane shear; peak/remouded (kPa) 4 MD medium dense
0g A'D;_"W" Y suftix & vater outfiow R refusal D dense
-8. HB hammer bouncing VD very dense
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Borehole ID. BH 3
E . - L B h I sheet: 2 of 4
ngineering Log - borehole broject no. GEOTLCOV25137AA
client: GOSFORD CITY DEVELOPMENTS date started: 12 Jun 2014
principal: date completed: 12 Jun 2014
project:  108-118 MANN STREET, GOSFORD logged by: AWJ
location: GOSFORD checked by:
position: E: 345788; N: 6300220 (MGAZ4 Zone 56) surface elevation : 3.50m (AHD) angle from horizontal: 80°
drill model: Geoprobe mounting: Track hole diameter : 100 mm
drilling Information material substance
5 o 5 material description £ hand structure and
& E samples & S ¥l 5 — §S pensatro- additional observations
TE| B _ | fleldtests | | = | © [ &3 SOIL TYPE plasticity or particle characteristic, 58| 85 | meter
£81 § o £ £ ‘é 28 colour, secondary and minor components s | 98 (kPa)
gal_ 5.1 %2 2| 8|88z 28| 52 |sgss
; i SM | Silty SAND fine and medium grained, grey. W {L-MD : Il } l ALLUVIUM -
: : ; L ]
-5 ]
i il 1 : f : { ]
1,11 E
H Pe) 1 N ]
I -] 9.0 P ]
Il | EAE 1
§ : P §
1 [ ]
6 ]
B . P i
: { i |+ i
o ]
i pp 10.0— [ ]
1 2,34 1 (. .
Il N*=7 ] [HI ]
It -7 | RN —
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i 1 (111 ]
1 R P11 N
Il | MD |11 ]
Il P i
1 " E N s
I 6,8,5 P 1
Il N'=13 i RN ]
2 B - 120 NN -
bl . P ]
(| : i . L ]
‘ -9 [P ]
B R CH | CLAY: high plasticity, dark grey, some fine >Wp | S-F 1] g
I 1 ] grained sand, trace wood, pockets of sand. 11 1
L iy ]
13.0— =
} : ser ] SORN ]
o Neso A ]
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bt | Il B
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| 1] | - {140 N _
o CH | Sandy CLAY: high plasticity, dark grey, fine to ERE B
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[ 00,2 g( It ]
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- [15.0 ]
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method support samples & field tests classification symbol & consistency / relative densit
S . y
ﬁg augerdnllxng N g mus! N nit B bulk disturbed sample r?o" ;iescrlpflon Vs very sof
RR au"ge;tgcrewmg casing D disturbed sample as.e 0{1 Unified s soft
W :;)a:': brtl):ms penetration E enviranmental sample Classification System £ fim
CT cable tool -~ SS split spoon sample ) - St stiff
HA  hand auger ?:nw}[sllstlince Uit undisturbed sample ##mm diameter moisture VSt very stiff
oT diatubeg et HP hand penetrometer (kPa) D dy H hard
B blank bt water N standard penetration test (SPT) M molst Fb friable
v Vol 10-Oct-12 water N* SPT - sample recovered W owel VL very loose
T TCbit ==""|level on date shown Nc SPT with solid cone mp ﬁ'ﬁg‘;x"ﬁ“ L loose
* bit shown by suffix P———|water inflow Vs vane shear, peak/remouded (kPa) 4 MD medium dense
e.g. ADIT —f|water outflow R refusal A D dense
- HB hammer bouncing VD very dense
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" = sheet: 3 of 4
Engineering Log - Borehole project no. GEOTLCOV25137AA
client: GOSFORD CITY DEVELOPMENTS date started: 12 Jun 2014
principal: date completed: 12 Jun 2014
project:  108-118 MANN STREET, GOSFORD logged by: AWJ
location: GOSFORD checked by:
position: E: 345788; N: 6300220 (MGA94 Zone 56) surface elevation : 3.50m (AHD) angle from herizontal: 90°

drill model: Geoprobe

mounting: Track

hole diameter : 100 mm
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drilling information material substance
s o | & material description £ hand structure and

) & samples & o k-3 = ®C &5 | penetro- additional observations

B85l ® | fleldtests | ~ | = el Es SOIL TYPE plasticity or particle characteristic, 58| 8% | meter

£ a S 8 £ £ & gL colour, secondary and minor components BT | 92 (kPa)

® o a. © i [ ] aE o5 £

EB| _wel| 2 x| 8 5 | & E8 | 8¢ | 8888
r1l SPT CH | Sandy CLAY:. high plasticity, pale grey mottled >Wp [F-st[ X! TTTALLuvium E
I 0,0,0 . yellow brown, fine grained sand. ISR ]
1| N i P ]
i || 111 .
I FIE ]
N 1 FEnd 1
I L 470 [N
11 CH | CLAY: high plasticity, pale grey-white mottled VSt | | | | | | RESIDUAL SOIL E
I T yellow brown and orange. RN ]
L) l 1] ]

14 -

= I SPT R P i
I 4,7, 14 FIX ]
I N*=18 ’ P b
Il o [18.0 [ ]
ko . P E
I i RN ]
bl 15 FInd =
1 ) LI ]
bl 1 IERN E
s SPT 190 - " i :
4 T21100mm SANDSTONE medium grained, pale grey and HAHHWEATHERED ROGK—————
11 HB b brown, extremely weathered, estimated very low 111 ]
111 N*=R ] strength, remouids to Sandy CLAY. Pt ]
R 16 ] Borehole BH 3 continued as cored hole N -]
1 1 L1 1
I 11 FEE ]
N - [200 FEnd ]
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i | EER -
b 17 R -]
P i I N
b E I 1
P P ]

- 21.0— _

by P g
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method support samples & field tests c'ass’flil‘:::"c".:{_'“:"' & consistency / relative density

AD  auger drilling* M mud N nil B bulk disturbed sample soll descriptiol Vs very soft

AS  auger screwing* C casing D disturbed sample Clbas;'d otn Ur;fle:i s soft

RR rollerftricone penetration E environmental sample assilication system F firm

W washbore oo s$s split spoon sample St stiff

CT  cable tool no resistance Ut undisturbed sample ##mm diameter | moisture VSt very stiff

HA hand auger :2',:195‘:,9“ HP hand penetrometer (kPa) D dry H hard

DT diatube water N standard penetration test (SPT) M moist Fb friable

B blankbit W [10-0ct-12 water N SPT - sample recovered w wlet fic limit VL very foose

Voo vbit ==|level on date shown Nc SPT with solid cone \MP ﬁqaus“;(:lr:‘lnl}' L loose

.‘: T,C bit » water inflow V' vane shear; peak/remouded (kPa) MD medium dense
bit shown by suffix (vater outfow R refusal D dense

e.g. AD/T HB hammer bouncing VD very dense
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Borehole ID. BH 3

Engineering Log - Cored Borehol oo
-
ngineering Log - Lored borehoie project no. GEOTLCOV25137AA
client: GOSFORD CITY DEVELOPMENTS date started: 12 Jun 2014
principal: date completed: 12 Jun 2014
project:  108-118 MANN STREET, GOSFORD logged by: AWJ
focation: GOSFORD checked by:
position: £: 345788; N: 6300220 (MGA94 Zone 56) surface elevation : 3.50m (AHD) angle from horizontal: 90°
drill model: Geoprobe mounting: Track hole diameter : 100 mm
drilling information | material substance rock mass defects
material description & estimated | samples, defect additional observations and
— [=d R . i o strength | field tests spacing defect descriptions
g ” 1 E % RIOCK .{YPtE Qfalf; charactenswsi '% 5 & 1850 &ls(50) | € {mm) (type, inclination, planarity, roughness, coating,
g slsl E ps £ colour, structure, minor components %E R (MPa) Eg thickness, other)
p-1 o @ = = adal; o
23T 2| 8 g 82 |, zz| olaieda | 8 |58885 | pariovar general
[RRER IR
b RN FEEnd E
§ b RN ]
Fi3 | RN FEILd |
FEL RN
¥ RERE FEEE ]
L 7.0 FErtd it —
] PIL RN |
N NN
) FEEL FErbd 1
14
. RN RN E
] P IR ]
INERN IR
- 180 LT RN m
. IREEN Pt E
] PO A R
15 PP NERE
1 IRRRN [REEE i
1 FELT I E
- 190 start coring at 18.10m ‘1 ! ‘ ! 1 1 1 1 ! ! e =
i SANDSTONE medium grained, pale greyand N\ XW 4 | || | | | CORE L1 DXW Clay 3
et e PR HE PR L
| pale brown, distinct bedding at 10-15°. h MW / | 111 a=040 D1 ]
I-16 | sw || I d=020 D1 =—JT, 50°, PL, RO, SN - Fe
| I I F1 11 —8M, 15° PL, CO, clay (20mm) &
1 i ith disti LIRrL| e=t40 iR S
At 19.80m, becoming pale grey with distinct grey FR d=1.10 2
1 - {20.0 laminations. Banll ’ P B T
T
: AN Fn L g8 |
| [ 1] a=200 L g
L I | d=2.20 | | [F-8M, 0% PL-UN, CO, clay (3mm) 0.5
E R 03
g PEEL o | 11111 0f
R BN a=2.10 [N By -y og
R [ ['| d=230 Py -0
‘ Pt | RNy - 28
] 2 a=1.70 CN IR
PEE[T] a=t70 P G5
. P LI g
18 £
i RERR Rl x|
| | L FEifi
I | frgpr)p o ]
Lo |22.0 [ it —
| 11% 1] a=260 Pidr
Borehole BH 3 terminated at 22.20 m [ 1] | d=230 RN
19 PEELL P 1
1 PEETY FiEtd :
i INEEN Pt §
RN NERE
- 23.0 -
T IR
1 : LT EERN ]
. PR IEERE i
20| PELT CE |
FEEL IR
i NN RN 1
Ll Ll
method & su rt t weathering & alteration* defect type planarity
) ppo water graphic log / sore recovery RS residual soil PT parling PL  planar
DT diatube X 1010142, water XW  extremely weathered JT joint CU curved
AS auger screwing o A level on date shown core recovered HW highly weathered SZ ‘shear zone UN undulating
AD augerqnlhng or infl {graphic symbols indicate material) DW distinctly weathered S8 shear surface ST stepped
RR roller/tricone P—|water inflow MW moderately weathered CS crushed seam iR lrregular
SVB ::::Jhgzr‘)éade bit ——d{jcomplete drilling fluid loss no core recovered SW slightly weathered SM seam
—< i § FR fresh illi
ﬁgLC NM‘;.C core (51%96""“) partial drling fluid loss core run & RQD ;mggéfel%mm“manmaﬁo" zig::\ﬂ:::i ek coating
HQ  wireline core gas‘sﬁg ) VL very low SL  slickensided CN clean
PQ irel 86.0 barrel withdrawn L ow POL polished SN stain
pa- ‘;"';f,c',’;?jg’;(evéﬁg'},m | water pressure test result M medium SO smooth VN venesr
tost ©|  (lugeons) for depth RQD = Rock Quality Designation (%) | H  high RO rough CO coating
interval shown VH very high VR very rough
EH_extremely high
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