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Recommended Conditions

ATTACHMENT 1 - RECOMMENDED CONDITIONS

1.0 - General Conditions of Consent

The following conditions of consent are general conditions applying to the development.

(1)

(2)

(3)

(4)

S

Engineering Specifications - The entire development shall be designed and
constructed in accordance with Council's Engineering Specifications and the relevant
DCP.

Acoustic Barrier Servicing Outdoor Play Areas - A timber lapped and capped
acoustic fence at least 1.8m high (relative to ground levels of outdoor play areas) is
to be constructed around the entire perimeter of all outdoor play areas. The location
of the fences are to be consistent with Figure 2 in the Acoustic report titled "Trinity
Early Learning Centre 42 Waterworth Drive, Narellan Vale' prepared by Acouras
dated 28 July 2016 (Ref: SYD2018-1037-R001C).

Building Code of Australia - All building work shall be carried out in accordance
with the BCA. In this clause, a reference to the BCA is a reference to that Code as in
force on the date the application for the relevant Construction Certificate is made.

Pollutants - Discharge of pollutants is strictly forbidden. Measures to prevent the
poliution of waters, air and land shall be incorporated into the development to comply
with the requirements of the Protection of the Environment Operations Act 1997,

Where there is potential for pollutant discharge, a report by a suitably qualified expert
shall be provided to the PCA detailing the pollution mitigation measures incorporated
into the building design so that any discharges comply with the requirements of the
Protection of the Environment Operations Act 1997

Approved Plans and Documents - Development shall be carried out generally in
accordance with the following plans and documentation, and all recommendations
made therein, except where amended by the conditions of this development consent:

Plan Reference/ | Name of Plan Prepared by Date
Drawing No.
_DAOT A | Stte Analysis Architex 4 May 2016 _
DAOzZ C Site Plan Architex 22 September
2016
DAD3 C Ground Floor Plan Architex 22 September
2016
DAD4 E Elevations 1 + 3 Architex 3 November
2016
DAOS E Elevations 2 + 4 Architex 3  November
20186
DAOS C Section A-A Architex 22 September
ol 2016
D00 A Cover Sheet, | Loka Consulting | 29 April 2016
Legend and | Engineers Pty
Drawing Schedule Ltd
DO1D Ground Floor/Site | Loka Consulting | 10 October
Slormwater Engineers Pty | 2016
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Drainage Plan Ltd
D02 C Stormwater Loka Consulting | 12 October
Drainage Details Engineers Pty | 2016
Lid
D03 A Erosion and | Loka Consulting | 30 April 2016

Sediment  Control | Engineers Pty
Plan and Details Ltd

D04 A Music Result & | Loka Consulting | 3 May 2016
Details Engineers Pty
Lid
1342.L01D Landscape Plan Greenland 6 October
Design Pty Ltd 20186
1342.L.02D Landscape Details | Greenland 6 October
& Specification Design Pty Ltd 2016
Document Title Prepared by Date
Childcare Centre Acoustic | Acouras 28 July 2016
Assessment Consultancy
Narellan Vale Education Centre Plan | N/A N/A
of Management
Arboricultural Impact Assessment Redgum 20 April 2016
Horticultural
Drains Model Plan and Result Loka Consulting | 10 October 2016
Engineers Pty
Ltd
Flood Evacuation Management Plan Loka Consulting | 12 October 2016
Engineers Pty
Ltd

Modified Documents and Plans - The development shall be modified as follows:

a)

D)

c)

d)

e)

A 1.8m high open style metal boundary fence (child proof and coloured black) is
to be provided along the site's boundaries forward of the building line. The
section of the fence along the site's frontage must be stepped back within the
landscaping by 1m,

Gates that open inwards to the site or are sliding, of a height and style that
match the fencing required by point a) above, are to be provided at the site’s
entrance driveway.

The external waste bin storage area must be roofed and enclosed to prohibit the
infiltration of rainwater. The height of the roof is to be no higher than the
proposed 1.5m high timber screen wall. This area must also be graded and
drained to sewer.

All pathways and ramps must have a non-slip surface.

All gates must be self closing.

Amended plans or documentation demonstrating compliance shall be provided to the
Certifying Authority and Council prior to the issue of a Construction Certificate.
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(7) Outdoor Lighting - The approved development must include lighting in all areas that
complies with AS 1158 and AS 4282.

(8) Glass Reflectivity - The reflectivity of glass index for all glass used externally shall
not exceed 20%.

(9) Noxious Weeds - Noxious weeds management shall occur in accordance with
Camden Development Control Plan 2011,

(10) Separate Approval for Signs - A separate development application for any
proposed signs shall be provided to, and approved by, the Consent Authority prior to
the erection or display of any such signs (unless the display of that signage is exempt
development pursuant to State Environmental Planning Policy (Exempt and
Complying Development Codes) 2008).

(11) General Terms of Approval/Requirements of State Authorities - The general
terms of approval/requirements from state authorities shall be complied with prior to,
during, and at the completion of the development.

The general terms of approval/requirements are:
1. Letter from the Mine Subsidence Board dated 11 November 2016,

2. Letter from the Camden Local Area Command dated 1 June 2016 (excluding
recommendation 6 under the heading ‘Landscaping (Surveillance)’).

(12) Roof Mounted Equipment - All roof mounted equipment such as air conditioning
units, etc., required to be installed shall be integrated into the overall design of the
building and not appear visually prominent or dominant from any public view. Any
such equipment must not cause the maximum height of the approved development to
exceed 9.5m from existing ground level.

2.0 — Prior to Issue of a Construction Certificate

The following conditions of consent shall be complied with prior to the issue of a
Construction Certificate.

(1) Structural Engineer’s Certificate - A certificate must be prepared by a practising
structural engineer certifying that the building design is capable of withstanding the
effects of water and water pressure due to flooding. Details demonstrating
compliance shall be provided to the Certifying Authority with the Construction
Certificate application

(2) Evacuation Plan Required - A plan indicating that permanent, fail-safe,
maintenance free measures are incorporated in the development to ensure that
timely, orderly and safe evacuation of people and potential pollutant material from the
buildings on-site should a flood occur, must be provided. Details demonstrating
compliance shall be provided to the Certifying Authority with the Construction
Certificate application.

(3) Water Resisting Construction - All external and internal partitions, framework,
service and flooring must be constructed using flood compatible material. Details
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(4)

(5

(6)

@)
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(9)

demonstrating compliance shall be provided to the Certifying Authority with the
Construction Certificate application.

Driveway Gradients and Design - For all driveways that relate to the development,
the driveway gradient and design shall comply with AS 2890.1-2004 'Off street car
parking' and.

a) the driveway shall comply with Council's Access Driveway Specifications;

b) the driveway shall be at least 1m from any street tree, stormwater pit or
service infrastructure;

c) the level for the driveway across the footpath area shall achieve a gradient of
4%; and

d) a Driveway Crossing Approval (PRA) must be obtained prior to the
commencement of any works.

Details demonstrating compliance shall be provided to the Certifying Authority prior to
issue of a Construction Certificate.

Flood Management Plan - A flood management plan, prepared by a suitably
qualified engineer in accordance with Camden Council's Flood Risk Management
Palicy, must be provided. Details demonstrating compliance shall be provided to the
Certifying Authority.

Civil Engineering Plans - Civil engineering plans indicating drainage, roads,
accessways, earthworks, pavement design, details of line-marking, traffic
management, water quality and quantity facilities including stormwater detention and
disposal, shall be prepared in accordance with the approved plans and Council's
Engineering Design and Construction Specifications. Details demonstrating
compliance shall be provided to the Certifying Authority with the Construction
Certificate application.

Note. Under the Roads Act 1993, only the Roads Autherity can approve
commencement of works within an existing road reserve.

Dilapidation Report — Council Property - A Dilapidation Report prepared by a
suitably qualified person, including a photographic survey of existing public roads,
kerbs, footpaths, drainage structures, street trees and any other existing public
infrastructure within the immediate area of the subject site. Details demonstrating
compliance shall be provided to the Certifying Authority prior to issue of a
Construction Certificate.

Traffic Management Plan - A Traffic Management Plan (TMP) shall be prepared in
accordance with Council's Engineering Specifications and AS 1742.3. Details
demonstrating compliance shall be provided to the Certifying Authority with the
Construction Certificate application.

Retaining Walls - All retaining walls shall be designed and certified by a suitably
qualified structural engineer, in accordance with Council's Engineering Specifications.
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Stormwater Detention and Water Quality - An on-site detention system and water
quality system shall be provided for the site and designed in accordance with
Council’s Engineering Specifications.

A detailed on-site detention and water quality report reflecting the Construction
Certificate plans shall be provided to the Certifying Authority with the Construction
Certificate application.

Soil, Erosion, Sediment and Water Management - An erosion and sediment
control plan shall be prepared in accordance with Council's Engineering
Specifications. Details demonstrating compliance shall be provided to the Certifying
Authority with the Construction Certificate application,

Amended Plans - The plans provided for the proposed child care centre do not
comply with Council and legislative requirements in the following manner:

a) Clarification/demonstration that adequate space has been provided for dry good
storage, chilled and frozen, equipment, personal belongings and chemical
storage.

b) Confirmation as to whether an oven and/or any other cooking appliance will be
installed and if mechanical ventilation is required.

c) Confirmation that a dishwasher will be installed and whether it will require
mechanical ventilation in accordance with AS4674-2003 and AS 1668.1 &1668.2.

d) No hand wash basin is shown on the provided plans in the kitchen, A hand wash
basin will have to be provided with anti-bacterial liquid pump soap and single use
paper towels, in a dispenser.

e) No details have been provided on floor, wall and ceiling finishing's. Details are
required on the construction material to be used on the floor, wall and ceiling as
confirmation that they comply with AS4674-2004.

f) Confirmation is required on the location of the fridge and freezer and that they are
of commercial standard.

g) The provided plans do not indicate a food preparation sink, new plans detailing
the location of the food preparation sink will have to be provided.

h) The bottle rooms needs to have one sink labelled as a hand wash basins, with
one of the additional sinks made into a double bowl equipment sink complete with
loading and drainage.

i) Confirmation is required that the waste bin storage area will be graded and
drained to sewer.

Amended plans prepared by a suitably qualified person and demonstrating full
compliance with these requirements. Details demonstrating compliance shall be
provided to the Certifying Authority with the Construction Certificate application.
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(14)

(15)

(18)

(17)

(18)

Food Related Requirements - Amended plans prepared by a suitably qualified
person and demonstrating full compliance with the Food Act 2003, Food Regulation
2015, Food Safety Standards and AS 4674-2004 must be provided to the Certifying
Authority.

Mechanical Exhaust System - Mechanical exhaust system(s) shall comply with the
BCA and AS 1668 Parts 1 and 2 (including exhaust air quantities and discharge
location points). Details demonstrating compliance shall be provided to the Certifying
Authority,

Section 94 Contributions — Monetary - A contribution pursuant to the provisions of
Section 94 of the EP&A Act 1979 for the services and amounts detailed below.

Indexed
Plan Name Contribution Type Amount Payable
Rate
Contributions Trunk Drainage, Water Quality | $48,809
Plan No. 3 Facilites and Professional $19.248
Services - indexed Quarterly to | PEr f
the Road Cost Index. hectare
Total $19,348

A copy of the Section 94 Contributions Plan may be inspected at Council’'s Oran Park
office at 70 Central Avenue, Oran Park or can be accessed on Council's website at
www._camden.nsw.gov.au.

The amount of contribution payable under this condition has been calculated at the
date of consent. In accordance with the provisions of the Contributions Plan, this
amount shall be indexed at the time of actual payment in accordance with the
applicable Index.

Alternative Ventilation for Rooms - As required by acoustic report titled "Trinity
Early Leaming Centre 42 Waterworth Drive, Narellan Vale” prepared by Acouras and
dated 28 July 2016 (Ref: SYD2016-1037-R001C), for rooms requiring windows and
doors to be closed (but not necessarily sealed) to meet internal noise criteria,
alternative ventilation (possibly mechanical provided there is a fresh air intake) that
meets the requirements of the Building Code of Australia (BCA) will need to be
provided to ensure fresh airflow inside the building. Consultation with a mechanical
engineer to ensure that the BCA and AS1668 are achieved is required.

Building Treatments and Glazing - The walls, roof, windows and doors of the
centre building are to incorporate the construction requirements identified in tables 6
& 7 of the Acoustic report titled “Trinity Early Leaming Centre 42 Waterworth Drive,
Narellan Vale" prepared by Acouras and dated 28 July 2016 (Ref: SYD2016-1037-
R0O01C).

Environmental Management Plan - An Environmental Management Plan (EMP)
prepared in accordance with Council’'s Engineering Design Specification shall be
provided to the Certifying Authority.

This is the report submitted to the held on 22 November 2016
Page 6

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 154



Attachment 1

Recommended Conditions

(19)
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The EMP shall address the manner in which site operations are to be conducted and
monitored to ensure that adjoining land uses and the natural environment is not
unacceptably impacted upon by the proposal. The EMP shall include but not be
necessarily limited to the following measures:

a) Measures to control noise emissions from the site,

b) Measures to suppress odours and dust emissicns;

c) Soil and sediment control measures;

d) Measures to control air emissions that includes odour,

e) Measures and procedures for the removal of hazardous matenals that
includes waste and their disposal;

f) Any other recognised environmental impact; and

g) Community Consultation,

Building Platform - This consent restricts excavation or fill for the purposes of
creating a building platform. The building platform shall not exceed 2.0m from the
extenal walls of the building. Where the external walls are within 2.0m of any
property boundary, no parallel fill is permitted and a deepened edge beam to natural
ground level shall be used. Details demonstrating compliance shall be provided to
the Certifying Authority with the Construction Certificate application.

Long Service Levy - In accordance with Section 34 of the Building and Construction
Industry Long Service Payments Act 1986, the applicant shall pay a long service levy
at the prescribed rate to either the Long Service Payments Corporation or Council for
any work that cost $25,000 or more.

Structural Engineer’s Details - The piers/slabs/footings/structural elements shall be
designed and certified by a suitably qualified structural engineer and shall take into
consideration the recommendations of any geotechnical report applicable to the site,
A statement to that effect shall be provided to the Certifying Authority.

Premises Standards - Details shall be provided to the Certifying Authority
demonstrating compliance with the requirements of Disability (Access to Premises —
Buildings) Standards 2010.

Mine Subsidence Board Approval - The amended plans approved by this
development consent must also be approved in writing by the Mine Subsidence
Board. All conditions or other requirements of the Mine Subsidence Board must be
fully complied with.

3.0 - Prior to Commencement of Works

The following conditions of consent shall be complied with prior to any works commencing
on the development site.

(M

Public Liability Insurance - The owner or contractor shall take out a Public Liability
Insurance Policy with a minimum cover of $20 million in relation to the occupation of,
and works within, public property (i.e. kerbs, gutters, footpaths, walkways, reserves,
etc) for the full duration of the proposed works. Evidence of this Policy shall be
provided to Council and the Certifying Authority.
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Notice of PCA Appointment - Notice shall be given to Council at least two (2) days
prior to subdivision and/or building works commencing in accordance with Clause
103 of the EP&A Regulation 2000. The notice shall include:

a) a description of the work to be carried out;

b) the address of the iand on which the work is to be carried out;

c) the registered number and date of issue of the relevant development consent,

d) the name and address of the PCA, and of the person by whom the PCA was
appointed;

e) if the PCA is an accredited certifier, his, her or its accreditation number, and a
statement signed by the accredited certifier consenting to being appointed as
PCA; and

f) a telephone number on which the PCA may be contacted for business
purposes.

Notice Commencement of Work - Notice shall be given to Council at least two (2)
days prior to subdivision and/or building works commencing in accordance with
Clause 104 of the EP&A Regulation 2000. The notice shall include:

a) the name and address of the person by whom the notice is being given;

b) adescription of the work to be carried out;

c) the address of the land on which the work is to be carried out;

d) the registered number and date of issue of the relevant development consent
and construction certificate;

e) astatement signed by or on behalf of the PCA to the effect that all conditions of
the consent that are required to be satisfied prior to the work commencing have
been satisfied; and

f) the date on which the work is intended to commence.

Construction Certificate Required - In accordance with the provisions of Section
81A of the EP&A Act 1979, construction or subdivision works approved by this
consent shall not commence until the following has been satisfied:

a) a Construction Certificate has been issued by a Certifying Authority;

b) a Principal Certifying Authority (PCA) has been appointed by the person having
benefit of the development consent in accordance with Section 109E of the
EP&A Act 1979,

c) if Council is not the PCA, Council is notified of the appointed PCA at least two
(2) days before building work commences;

d) the person having benefit of the development consent notifies Council of the
intention to commence building work at least two (2) days before building work
commences; and

e) the PCA is notified in writing of the name and contractor licence number of the
owner/builder intending to carry out the approved works,

Sign of PCA and Contact Details - A sign shall be erected in a prominent position
on the site stating the following:

a) that unauthorised entry to the work site is prohibited;

b) the name of the principal contractor (or person in charge of the site) and a
telephone number on which that person can be contacted at any time for
business purposes and outside working hours; and
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c) the name, address and telephone number of the PCA.

The sign shall be maintained while the work is being carried out, and shall be
removed upon the completion of works.

Performance Bond - Prior to commencement of works a performance bond of
$5,000 must be lodged with Council in accordance with Camden Council's
Engineering Construction Specifications.

Note — An administration fee is payable upon the lodgement of a bond with Council.

Soil Erosion and Sediment Control - Soil erosion and sediment controls must be
implemented prior to works commencing on the site in accordance with ‘Managing
Urban Stormwater — Soils and Construction ('the blue book') and any Sediment and
Erosion plans approved with this development consent,

Soil erosion and sediment control measures shall be maintained during construction
works and shall only be removed upon completion of the project when all landscaping
and disturbed surfaces have been stabilised (for example, with site turfing, paving or
re-vegetation).

Bus Stop and Bay Relocation - The adjacent bus bay, stop and all associated
signage and infrastructure must be relocated along Waterworth Drive away from the
position of the approved driveway at the applicant's expense.

Detailed plans demonstrating these works must be submitted to and approved by the
local traffic committee.

Shoring and Adequacy of Adjoining Property - If the approved development
involves an excavation that extends below the level of the base of the footings of a
building, structure or work on adjoining land, the person having the benefit of the
consent shall, at the person’s own expense:

a) protect and support the adjoining building, structure or work from possible
damage from the excavation; and

b) where necessary, underpin the building, structure or work to prevent any such
damage.

This condition does not apply if the person having the benefit of the consent owns the
adjoining land or the owner of the adjoining land has given consent in writing to that
condition not applying.

A copy of the written consent must be provided to the PCA prior to the excavation
commencing.

Site is to be Secured - The site shall be secured and fenced to the satisfaction of
the PCA. All hoarding, fencing or awnings (associated with securing the site during
construction) is to be removed upeon the completion of works.

Sydney Water Approval - The approved development plans shall be approved by
Sydney Water,
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4.0 - During Works

The following conditions of consent shall be complied with during the construction phase of
the development.

(1

(2)

3)

4

(5)

(6)

7

(8)

Construction Hours - All work (including delivery of materials) shall be restricted to
the hours of 7.00am to 5.00pm Monday to Saturday inclusive. Work is not to be
carried out on Sundays or Public Holidays.

Finished Floor Level - A survey report prepared by a registered land surveyor
confirming that the proposed floor level is at or above RL 107.6 metres AHD, shall be
provided to the PCA prior to construction proceeding above that level.

Traffic Management Plan Implementation - All construction traffic management
procedures and systems identified in the approved Construction Traffic Management
Plan shall be introduced and maintained during construction of the development to
ensure safety and to minimise the effect on adjoining pedestrian and traffic systems.

Site Signage - A sign shall be erected at all entrances to the site and be maintained
until the development has been constructed. The sign shall be constructed of durable
materials, be a minimum of 1200mm x 800mm, and read as follows:

"WARNING UP TO $1,500 FINE, It is illegal to allow soil, cement slurry or other
building materials to enter, drain or be pumped into the stormwater system. Camden
Council (02 4654 7777) — Solution to Pollution.”

The wording shall be a minimum of 120mm high and the remainder a minimum of
60mm high. The warning and fine details shall be in red bold capitals and the
remaining words in dark coloured lower case letters on a white background,
surrounded by a red border

Soil, Erosion, Sediment and Water Management — Implementation - All
requirements of the erosion and sediment control plan and/or soil and water
management plan shall be maintained at all times during the works and any
measures required by the plan shall not be removed until the site has been
stabilised.

Offensive Noise, Dust, Odour and Vibration - All work shall not give rise to
offensive noise, dust, odour or vibration as defined in the Protection of the
Environment Operations Act 1997 when measured at the property boundary.

Erosion and Sedimentation Control - Soil erosion and sedimentation controls are
required to be installed and maintained for the duration of the works. The controls
must be undertaken in accordance with version 4 of the Soils and Construction —
Managing Urban Stormwater manual (Blue Book}.

Unexpected Finds Contingency (General) - Should any suspect materials
(identified by unusual staining, odour, discolouration or inclusions such as building
rubble, asbestos, ash material, etc) be encountered during any stage of works
(including earthworks, site preparation or construction works, etc), such works shall
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cease immediately until a qualified environmental specialist has be contacted and
conducted a thorough assessment.

In the event that contamination is identified as a result of this assessment and if
remediation is required, all works shall cease in the vicinity of the contamination and
Council shall be notified immediately.

Where remediation work is required, the applicant will be required to obtain consent
for the remediation works.

Tree Protection During Construction Work - All trees located in front of the site
and located on adjoining properties must be protected in accordance with the
standards specified in the "Australian Standard for Protection of Trees on
Development Sites - AS 4970-2009."

Tree Protection Measures - Tree protection measures contained within
Arboricultural Impact Assessment Report prepared by Redgum Horticultural dated 20
April 2016 (Ref 1800) shall be in accordance with clauses 5.14. 5.15, 5.16 and 5.17
of that report.

Additional Approvals Required - Where any works are proposed in the public road
reservation, the following applications shall be made to Council, as applicable:

a) For installation or replacement of private stormwater drainage lines or utility
services, including water supply, sewerage, gas, electricity, etc, an application
shall be made for a Road Opening Permit and an approval under Section 138
of the Roads Act 1993,

b) For construction / reconstruction of Council infrastructure, including vehicular
crossings, footpath, kerb and gutter, stormwater drainage, an application shall
be made for a Roadworks Permit under Section 138 of the Roads Act 71993

Note: Private stormwater drainage is the pipeline(s) that provide the direct
connection between the development site and Council’s stormwater drainage
system, or street kerb and gutter.

Noise During Work - All work shall not give rise to an 'offensive noise’ as defined in
the Protection of the Environment Operations Act 1997.

All work shall comply with the requirement of the NSW Industrial Noise Policy and the
Environment Protection Authority's Environmental Noise Manual.

Fill Material - Importation and/or placement of any fill material on the subject site, a
validation report and sampling location plan for such material must be provided to
and approved by the Principal Certifying Authority.

The validation report and associated sampling location plan must:

a) be prepared by a person with experience in the geotechnical aspects of
earthworks;
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b) be endorsed by a practising engineer with Specific Area of Practice in
Subdivisional Geotechnics,

c) be prepared in accordance with;
Virgin Excavated Natural Material (VENM)

i) the Department of Land and Water Conservation publication "Site
investigation for Urban Salinity”; and

i) the Department of Environment and Conservation - Contaminated
Sites Guidelines "Guidelines for the NSW Site Auditor Scheme
(Second Edition) - Soil Investigation Levels for Urban Development
Sites in NSW".
d) confirm that the fill material;
i provides no unacceptable risk to human health and the environment;
i) is free of contaminants;
iii) has had salinity characteristics identified in the report, specifically the
aggressiveness of salts to concrete and steel (refer Department of
Land and Water Conservation publication "Site investigation for Urban
Salinity");
iv) is suitable for its intended purpose and land use, and
v) has been lawfully obtained.
Sampling of VENM for salinity of fill volumes:
e) less than 6000m3 - 3 sampling locations;

f) greater than 6000m3 - 3 sampling locations with 1 extra locatien for each
additional 2000m3 or part thereof,

For €) and f) @ minimum of 1 sample from each sampling location must be provided
for assessment.

Sampling of VENM for Contamination and Salinity should be undertaken in
accordance with the following table:

' Classification of Fill | No of Samples | Volume of Fill (m®)
Material Per Volume
Virgin Excavated Natural | 1 1000
Material (see Note 1) or part thereof

Note 1. Where the volume of each fill classification is less than that required above, a
minimum of 2 separate samples from different locations must be taken.
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Site Management Plan - The following practices are to be implemented during
construction:

a) stockpiles of topsoil, sand, aggregate, spoil or other material shall be kept
clear of any drainage path, easement, natural watercourse, kerb or road
surface and shall have measures in place to prevent the movement of such
material off site;

b) builder’s operations such as brick cutting, washing tools, concreting and
bricklaying shall be confined to the building allotment. All pollutants from
these activities shall be contained on site and disposed of in an appropriate
manner;

c) waste shall not be burnt or buried on site, nor shall wind blown rubbish be
allowed to leave the site. All waste shall be disposed of at an approved waste
disposal facility;

d) a waste control container shall be located on the site;

e) all building materiais, plant, equipment and waste control containers shall be
placed on the building site. Building materials, plant and equipment (including
water closets), shall not to be placed on public property (footpaths, roadways,
public reserves, etc);

f) toilet facilities shall be provided at, or in the vicinity of, the work site at the rate
of 1 toilet for every 20 persons or part thereof employed at the site. Each toilet
shall:

i) be a standard flushing toilet connected to a public sewer; or

)] have an on-site effluent disposal system approved under the Local
Government Act 1993, or

iii) be a temporary chemical closet approved under the Local Government
Act 1993.

Removal of Waste Materials - Where there is a need to remove any identified
materials from the site that contain fill/rubbish/asbestos, the waste material shall be
assessed and classified in accordance with the NSW EPA Waste Classification
Guidelines (2008) (refer to:
www.environment.nsw.gov au/waste/envguidins/index._htm)

Once assessed, the maternals shall be disposed of to a licensed waste facility
suitable for that particular classification of waste. Copies of tipping dockets shall be
retained and supplied to Council upon request.

Compliance with BCA - All building work shall be carried out in accordance with the
requirements of the BCA.

Building Height - A survey report prepared by a registered land surveyor confirming
that the building height complies with the approved plans or as specified by the
development consent, shall be provided to the PCA prior to the development
proceeding beyond frame stage.

This is the report submitted to the held on 22 November 2016
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(18)

(19)

(20)

(21)

(22)

(23)

Survey Report - The building shall be set out by a registered land surveyor. A peg
out survey detailing the siting of the building in accordance with the approved plans
shall be provided to the PCA prior to the pouring of concrete.

Easements - No changes to site levels, or any form of construction shall occur within
any easements that may be located on the allotment.

Air Quality - Vehicles and equipment used on site must be maintained in good
working order and be switched off when not operating. The burning of any waste
matenal is prohibited.

Disposal of Stormwater - Water seeping intc any site excavations is not to be
pumped intc the stormwater system unless it complies with relevant EPA and
ANZECC standards for water quality discharge,

Public Open Space Street Trees Repair or Replacement - During any
development works relating to this Consent, the applicant is responsible to ensure
that any Street Trees, their tree guards, protective bollards, garden bed surrounds or
root barrier installations which are disturbed, removed, or damaged must be restored
or replaced at the time the damage or disturbance occurred.

Any repairs, relocations or replacements needed to the street trees, their garden bed
surrounds, tree guards or root guard barriers, are to be compieted with the same
type, species, plant maturity and matenals and the works and successful
establishment of the trees completed prior to the issue of an Occupation Certificate.

Excavations and Backfilling - All excavations and backfilling associated with this
development consent shall be executed safely, and be properly guarded and
protected to prevent them from being dangerous to life or property, and in
accordance with the design of a suitably qualified structural engineer.

If an excavation extends below the |level of the base of the footings of a building on
an adjoining allotment, the person causing the excavation shall:

a) preserve and protect the building from damage;
b) if necessary, underpin and support the building in an approved manner; and

c) give at least seven (7) days’' notice to the adjoining owner before excavating,
of the intention to excavate.

The principal contractor, owner builder or any persen who needs to excavate and
undertake building work, shall contact "Dial Before You Dig" prior to works
commencing, and allow a reasonable period of time for the utilities to provide
locations of their underground assets.

This condition does not apply if the person having the benefit of the development
consent owns the adjoining land or the owner of the adjoining land has given consent
in writing to that condition not applying

5.0 - Prior to Issue of an Occupation Certificate

This is the report submitted to the held on 22 November 2016
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The following conditions of consent shall be complied with prior to the issue of an
Occupation Certificate.

(1

()

(3)

(4)

(5

(6)

Positive Covenant — OSD / On Site Retention / Water Quality Facility - A positive
covenant shall be created under Section 88E of the Conveyancing Act 1919
burdening the owner(s) with a requirement to maintain the on-site detention, water
quality facility and on-site retention/re-use facilities on the property, prior to the issue
of an Occupation Certificate.

The terms of the Section 88E instrument with positive covenant shall include the
following:

a) the Proprietor of the preperty shall be responsible for maintaining and keeping
clear all pits, pipeline s, trench barriers and other structures;

b) the proprietor shall have the facilities inspected annually by a competent
person;,

c) the Council shall have the right to enter upon the land referred to above, at all
reasonable times to inspect, construct, install, clean, repair and maintain in
good working order the facilities; and

d) The registered proprietor shall indemnify the Council and any adjoining land
owners against damage to their land arising from the failure of any component
of the OSD and OSR, or failure to clean, maintain and repair the OSD and
OSR.

The proprietor or successor shall bear all costs associated in the preparation of the
subject Section 8BE instrument Proof of registration with Land and Property
Information shall be provided to and approved by the PCA prior to the issue of an
QOccupation Certificate.

Stormwater — Plan of Management - The registered proprietor of the land shall
prepare a Plan of Management (PFOM) for the on-site detention facilities. The POM
shall set out all design and operational parameters for the detention facilities
including design levels, hydrology and hydraulics, inspection and maintenance
requirements, and time intervals for such inspection and maintenance. The POM
shall be provided to the PCA for approval.

Flood Management Plan - A Certificate of Compliance prepared by a suitably
qualified engineer shall be provided to the PCA stating that all aspects of the Flood
Risk Management Plan have been completed and/or implemented in accordance
with the approved Plan.

Flooding -~ Evacuation Management Plan - A Flood Emergency Evacuation and
Management Plan for the proposed development shall be prepared in accordance
with Council's Flood Risk Management Policy (as amended).

Completion of Landscape Works - All landscape works, including the removal of
noxious weed species, are to be undertaken in accordance with the approved
landscape plan and conditions of this Development Consent.

Works As Executed Plan - Works As Executed Plans shall be prepared and
provided in accordance with Council's Engineering Specifications.

This is the report submitted to the held on 22 November 2016
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(7)

)

(9

(10)

(11

(12)

(13)

(14)

Digital data must be in AutoCAD .dwg or .dxf format, and the data projection
coordinate must be in (GDA94.MGA zone 56).

Waste Management Plan - The PCA shall ensure that all works have been
completed in accordance with the approved waste management plan referred to in
this development consent

Lighting Compliance - Details shall be submitted to the PCA demonstrating that the
external lighting complies with AS 4282 and AS 1158,

Fire Safety Certificates - A Fire Safety Certificate shall be provided to the PCA in
accordance with the requirements of the EP&A Regulation 2000.

Survey Certificate - A registered surveyor shall prepare a Survey Certificate to
certify that the location of the building in relation to the allotment boundaries complies
with the approved plans or as specified by this consent. The Survey Certificate shall
be provided to the satisfaction of the PCA.

Building Height - A registered surveyor shall certify that the maximum height of the
building is consistent with the height in the approved plans and this consent. The
certification/verification shall be provided to the satisfaction of the PCA.

Footpath Crossing Construction - A footpath crossing and driveway shall be
constructed in accordance with this consent and the approved Construction
Certificate prior to use or occupation of the development.

Services - Certificates and/or relevant documents shall be obtained from the
following service providers and provided to the PCA:

a) Energy supplier — Evidence demonstrating that satisfactory arrangements
have been made with the energy supplier to service the proposed
development,

b) Telecommunications -~ Evidence demonstrating that satisfactory
arrangements have been made with a telecommunications carrier to service
the proposed development; and

c) Water supplier — Evidence demonstrating that satisfactory arrangements have
been made with a water supply provider to service the proposed
development,

Food Premises - The following notifications shall occur:

a) Council shall be notified that the premises is being used for the preparation,
manufacture or storage of food for sale and an inspection of the completed fit
out is to be conducted. A 'Food Business Registration' form can be found on
Council's website; and

b) the NSW Food Authority shall be notified and a copy of the notification shall
be provided to Council, Notification can be completed on the NSW Food
Authority website.

This is the report submitted to the held on 22 November 2016
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(15) Department of Education - Compliance with any requirements of the Department of
Education in relation to this development is required. In this regard, a letter from the
Department of Education which details the approved number and age of children to
be accommodated at the facility and any conditions of operation must be submitted
to the Consent Authority (i.e. Camden Council) prior to the child care centre
becoming operational,

6.0 — Ongoing Use
The following conditions of consent are operational conditions applying to the development.

(1) Offensive Noise - The use and occupation of the premises including all plant and
equipment shall not give rise to any offensive noise within the meaning of the
Protection of the Environment Operations Act 1997 and shall comply with the NSW
Industrial Noise Policy 2000 (as amended).

(2) Maintenance of Landscaping - Landscaping shall be maintained in accordance with
the approved landscape plan.

(3) Landscaping Maintenance Establishment Period - Commencing from the date of
practical completion, the applicant will have the responsibility to establish and
maintain all hard and soft landscaping elements associated with this consent.

The 12 month maintenance and establishment period includes the applicant's
responsibility for the establishment, care and repair of all landscaping elements
including all street tree installations, plantings, lawn and hardscape elements
including paths, walls, bins, seats, BBQs, shelters, playground equipment and soft
fall treatments.

The date of practical completion is taken to mean completion of all civil works, soil
preparation and treatment and initial weed control, and completion of all planting, turf
installation, street tree installation and mulching.

At the completion of the 12 month landscaping maintenance and establishment
period, all hard and soft landscaping elements (including any nature strip and road
verge areas, street trees, street tree protective guards and bollards, etc) shall be in
an undamaged, safe and functional condition and all plantings have signs of healthy
and vigorous growth,

At the completion of the maintenance and establishment period, the landscaping
works shall comply with the approved landscape plans.

(4) Amplified Music - The use of amplified music in outdoor areas of the centre is
prohibited. If used indoors all windows and doors shall remain closed.

(5) Mechanical Plant Noise Restriction - The use and operation of all mechanical plant
shall be restricted to only operate between the hours of 7.00am to 6.30pm Monday to
Friday (excluding public holidays).

(6) Windows to be Closed - Whilst children are participating in indoor activities the
windows of the building are to be closed.

This is the report submitted to the held on 22 November 2016
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(7) Noise Levels - Noise from all ventilation equipment, kitchen exhausts and any other
plant associated with the building shall be controlled by the way of effective acoustic
treatments such as acoustic barriers and silencers incorporated in the fan system.
The LAeq 15minute cumulative noise level from such equipment shall not exceed the
following cniteria when measured at the nearest residential boundary:

* 51dB(A) - 7.00am-6.30pm.

(8) Acoustic Compliance Report - A compliance report shall be submitted to the PCA
and Council within 3 months after occupying the premises, The report shall be
prepared by an independent acoustic consultant and certify that noise levels from the
use of the ventilation equipment, kitchen exhausts and any other plant associated
with the building comply with the following criteria when measured at the nearest
residential boundary:

e 51dB(A) - 7.00am-6.30pm.

« All noise attenuation matenals and structures used for the mitigation/control of noise
are compliant with the conditions of this development consent.

For any non-compliance, the acoustic compliance report must make
recommendations for compliance or further attenuation of noise sources and these
recommendations will be enforced by Council at the cost of the owner/occupier,

The owner / occupier must then provide a supplementary acoustic report to the PCA
and Council certifying that all compliance works have been completed and that noise
levels comply with the above criteria.

(9) Commercial Waste Contract - The applicant shall enter into a commercial contract
for the collection of trade waste and recycling. A copy of this agreement shall be held
on the premises at all times.

(10) Waste Disposal - The building owner shall ensure that there is a contract with a
licensed contractor for the removal of all waste. No garbage is to be placed on public
land (e.g. footpaths, roadways, plazas, reserves etc.) at any time.

(11) Waste Collection and Deliveries - Waste collection and deliveries are to occur
wholly within the site’s car park outside of the centre’s peak operating hours.

(12) Hours of Operation - The approved development is only to be open and used within
the following hours:

Day Hours of Operation |
Monday 7am-6.30pm ’
Tuesday 7am-8.30pm
Wednesday 7am-6.30pm
Thursday 7am-6.30pm
Friday 7am-6.30pm

- Public Holidays No operations |

This is the report submitted to the held on 22 November 2016
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(13)

(14)

(15)

(18)

(17)

(18)

(19)

(20)

(21)

Occupation Certificate Required - An Occupation Certificate shall be obtained prior
to any use or occupation of the development.

Manoeuvring of Vehicles - All vehicles shall enter and exit the site in a forward
direction.

Driveways to be Maintained - All access crossings and driveways shall be
maintained in good order for the life of the development.

Parking Areas to be Kept Clear - At all times the loading areas, car parking
spaces, driveways and footpaths shall be kept clear of goods and shall not be used
for storage purposes.

Number of Employees - The number of people working in the approved
development shall not exceed 19 at any given time.

Number of Children - The centre is approved to cater for a maximum of 112
children. However this number shall be reduced to any lower number of children that
is separately approved for the centre by the Department of Education.

Removal of Graffiti - The owner/manager of the site is respensible for the removal
of all graffiti from the buildings and fences within 48 hours of its application.

Special Activities - No special events or other activities/functions are approved by
this development consent.

Amenity - The business shall be conducted and customers controlled at all times so
that no interference occurs to the amenity of the area, the footpath, adjoining
occupations and residential or business premises.

This is the report submitted to the held on 22 November 2016
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1.0 - General Conditions of Consent
The following conditions of consent are general conditions applying to the development.
(1) Approved Plans and Documents - Development shall be carried out in accordance

with the following plans and documentation, and all recommendations made therein,
except where amended by the conditions of this development consent:

Plan Reference/ Name of Plan Prepared by Date
Drawing No.
16080 SUB Proposed Subdivision | East and West 20 March
Surveyors 2016

7.0 - Prior to Issue of a Subdivision Certificate

The following conditions of consent shall be complied with prior to the issue of a Subdivision
Certificate.

(1) Section 94 Contributions - Monetary (Turner Road and Oran Park) - A
contribution pursuant to the provisions of Section 94 of the EP&A Act 1978 for the
services and amounts detailed below.

. Indexed
Plan Name Contribution Type Amount Payable
Rate
Open Space &
Oran Park & ) $15,349
Recreation - Land e $15.349.00
Turner Road Acquisition per dwelling
Oran Park & Open Space & $8,936 $8 936.00
Turner Road Recreation - Works per dwelling e
Open Space &
Oran Park & : ; $197
Recreation - Project : $197.00
Turner Road Management per dwelling
Oran Park & Community Facilities $174 $174.00
Turner Road - Land Acquisition per dwelling '
Oran Park & Community Facilities $1,737 $1737 .00
Turner Road - Works per dwelling Easkh
Oran Park & Comrrlu'r;ritgj:catcdines $38 | —
Turner Road Management per dwelling
Total Cash Contributions $26.431.00

A copy of the Oran Park and Tumer Road Precincts Section 94 Contributions Plan
may be inspected at Council's Oran Park office at 70 Central Avenue, Oran Park or
can be accessed on Council’s website at www.camden.nsw.gov.au.
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()

)

(4)

(5

The amount of contribution payable under this condition has been calculated at the
date of consent In accordance with the provisions of the Contributions Plan, this
amount shall be indexed at the time of actual payment in accordance with the
applicable Index.

Requirement for a Subdivision Certificate - The application for subdivision
certificate(s) shall be made in accordance with the requirements of Clause 157 of the
Environmental Planning & Assessment Regulation 2000.

Show Easements/ Restrictions on the Plan of Subdivision - The developer shall
acknowledge all existing easements and/or restrictions on the use of the land on the
final plan of subdivision.

Burdened Lots to be Identified - Any lots subsequently identified during
construction of the subdivision as requiring restrictions shall also be suitably
burdened.

Services - Certificates and/or relevant documents shall be obtained from the
following service providers and provided to the PCA:

a) Energy supplier — Evidence demonstrating that satisfactory arrangements
have been made with the energy supplier to service the proposed
development;

b) Telecommunications - Evidence demonstrating that  satisfactory
arrangements have been made with a telecommunications carrier to service
the proposed development, and

c) Water supplier — Evidence demonstrating that satisfactory arrangements have
been made with a water supply provider to service the proposed
development.
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Recommended Conditions

ATTACHMENT 1 - RECOMMENDED CONDITIONS

1.0 - General Conditions of Consent

The following conditions of consent are general conditions applying to the development.

(1

(2)

(3)

(4)

(5)

(6)

Engineering Specifications - The entire development shall be designed and
constructed in accordance with Council's Engineering Specifications and the relevant
DCP.

Remediation Works - All works proposed as part of the remediation action plan that
include remediation of landfill, excavation of landfill and screening of matenals, soil
segregation, groundwater extraction and treatment, landfill gas extraction and
management, onsite / offsite treatment / disposal of all waste materials, asbestos
identification and management, environmental controls that includes odour and noise
and dust, cut and fill, backfilling, compaction, monitoring, compliance / validations,
site management and security, health and safety of workers, must be undertaken on
the site in accordance with the Remediation Action Plan titled “Dart West
Developments: Remediation Action Plan: 3 Elyard Street Narellan NSW, Prepared by
Environmental Investigations, Report E1445 At RAP Rev 3, Dated 31 August 2016"
except as stated in any other condition of this consent.

Variation or Modification of Works - Any variation or modification of remedial
works or compliance or validation works, from that stated in the remediation action
plan, other than those variations or modifications as stated in this consent, must be
requested from the Consent Authority in writing and approved by the Consent
Authority and a NSW DEC Accredited Site Auditor in writing prior to any such works
being undertaken. Where variation or modification is considered by the Consent
Authority to be major then separate development consent may be required,

Leachate Ponds - The construction and use of leachate ponds on site is not
permitted.

Earthworks - The approved earthworks are approved to remove the existing soil
stockpiles on the site and regrade the land to its previous state as shown on the plan
titled “Existing Surface Levels Prior to Stockpile Placement.”

Approved Plans and Documents - Development shall be carried out generally in
accordance with the following plans and documentation, and all recommendations
made therein, except where amended by the conditions of this development consent:

Plan Reference/ | Name of Plan Prepared by Date
Drawing No.
N/A Plan of Proposed Tree | Dard West | N/A
Removal Developments
N/A Existing Surface Levels | Dart West | N/A
Prior to Stockpile | Developments
Placement
Document Title Prepared by Date
Remediation Action Plan Environmental Investigations | 31 August
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" Intenm Advice — Remedial Action | Environmental Strategies 21 April 2016
| Plan

| Additional Information Request | Dart West Developments 22 April 2016
| Response

2.0 - Prior to Commencement of Works

The following conditions of consent shall be complied with prior to any works commencing
on the development site.

(@))] Soil Erosion and Sediment Control - Soil erosion and sediment controls must be
implemented prior to works commencing on the site in accordance with ‘Managing
Urban Stormwater — Soils and Construction ('the blue book') and any Sediment and
Erosion plans approved with this development consent.

Soil erosion and sediment control measures shall be maintained during construction
works and shall only be removed upon completion of the project when all landscaping
and disturbed surfaces have been stabilised (for example, with site turfing, paving or
re-vegetation)

(2) Public Liability Insurance - The owner or contractor shall take out a Public Liability
Insurance Policy with a minimum cover of $20 million in relation to the occupation of,
and works within, public property (i.e. kerbs, gutters, footpaths, walkways, reserves,
etc) for the full duration of the proposed works. Evidence of this Policy shall be
provided to Council and the Certifying Authority.

(3) Sign and Contact Details - A sign shall be erected in a prominent position on the
site stating the following:

a) that unauthorised entry to the work site is prohibited; and

b) the name of the principal contractor (or person in charge of the site) and a
telephone number on which that person can be contacted at any time for
business purposes and outside working hours.

The sign shall be maintained while the work is being carried out, and shall be
removed upon the completion of works.

(4) Performance Bond - Prior to commencement of works a performance bond of
$10,000 must be lodged with Camden Council in accordance with Camden Council's
Engineering Construction Specifications.

Note — An administration fee is payable upon the lodgement of a bond with Council.

(5) Additional Management and Operation Plans - To support the remediation
strategy the following plans are required to be completed and submitted to Council
prior to the commencement of works:

Demolition Waste Management Plan;
Envirenmental Monitoring and Odour Control Plan;
Emergency Response Plan;

Bush Fire Emergency Response Plan
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(9)
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(11

Works Progress Plan;

Quality Assurance and Quality Control Plan;

Site Specific Project Health and Safety Plan; and
Wastewater Management Plan.

Licenses - It is the responsibility of the applicant / land owner / site operator to
ensure that all relevant licenses are obtained from all appropriate authorities in
accordance with relevant legislation requirements prior to the commencement of
remediation works.

Trade Waste Agreement - A suitable trade waste agreement between the applicant
and Sydney Water is required. The agreement must incorporate Sydney Water
accepting treated contamination liquid waste from the site to be drained into the
sewer main.

Construction Management Plan - A construction management plan that includes
construction waste, dust, soil and sediment and traffic management (including heavy
vehicles movements), prepared in accordance with Council's Engineering Design
Specification, shall be prepared and submitted to Council.

Work Zone - A work zone shall to be provided along part of the frontage of the
property to facilitate heavy vehicle access and allow provision for site vehicles to park
prior to accessing the site without disrupting traffic flow. This is subject to a Public
Road Activity application and the approval of the Local Traffic Committee.

Shoring and Adequacy of Adjoining Property - If the approved development
involves an excavation that extends below the level of the base of the footings of a
building, structure or work on adjcining land, the person having the benefit of the
consent shall, at the person’'s own expense:

a) protect and support the adjoining building, structure or work from possible
damage from the excavation; and

b) where necessary, underpin the building, structure or work to prevent any such
damage.

This condition does not apply if the person having the benefit of the consent owns the
adjoining land or the owner of the adjoining land has given consent in writing to that
condition not applying.

A copy of the written consent must be provided to the PCA prior to the excavation
commencing.

Civil Engineering Plans - Civil engineering plans indicating drainage, roads,
accessways, earthworks, pavement design, details of line-marking, traffic
management, water quality and quantity facilities including stormwater detention and
disposal, shall be prepared in accordance with the approved plans and Council's
Engineerning Design and Construction Specifications.

Note. Under the Roads Act 1993, only the Roads Autherity can approve
commencement of works within an existing road reserve.
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Dilapidation Report — Council Property - A Dilapidation Report prepared by a
suitably qualified person, including a photographic survey of existing public roads,
kerbs, footpaths, drainage structures, street trees and any other existing public
infrastructure within the immediate area of the subject site,

Traffic Management Plan - A Traffic Management Plan (TMP) shall be prepared in
accordance with Council's Engineering Specifications and AS 17423,

Soil, Erosion, Sediment and Water Management - An erosion and sediment
control plan shall be prepared in accordance with Council's Engineering
Specifications.

Environmental Management Plan - An Environmental Management Plan prepared
in accordance with Council’s Engineering Design Specification shall be provided to
the Council.

The Environmental Management Plan shall address the manner in which site
operations are to be conducted and monitored to ensure that adjoining land uses and
the natural environment is not unacceptably impacted upon by the proposal.

The Environment Management Plan shall include but not be necessarily limited to the
following measures:

a) Measures to control noise emissions from the site;

b) Measures to suppress odours and dust emissions;

c) Soil and sediment control measures;

d) Measures to control air emissions that includes odour;

e) Measures and procedures for the removal of hazardous materials that
includes waste and their disposal;

f) Establishment and maintenance of windbreaks to manage material stockpiles;
e) Any other recognised environmental impact; and
a) Community consultation.

Compliance of Remediation Work - All remediation work must comply with the
following requirements:

a) Contaminated Land Management Act 1997,

b) Department of Urban Affairs and Planning - Contaminated Land Planning
Guidelines 1998;

c) SEPP 55— Remediation of Land;

d) Sydney Regional Environmental Plan No, 20 Hawkesbury Nepean River (No.2 —
1997); and

e) Council’'s adopted policy for the Management of Contaminated Lands.

Demolition Work - Consent is granted for the demolition of the existing slab
currently existing on the property, subject to compliance with the following conditions:

a) The developer shall notify adjoining residents of demolition works seven (7)
working days prior to demolition. Such notification is to be clearly written on A4
size paper giving the date demolition will commence and be placed in the
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letterbox of every premises (including every residential flat or unit, if any) either
side, immediately at the rear of, and directly opposite, the demolition site.

b) Prior to demolition, the applicant shall erect a sign at the front of the property with
the demolisher’'s name, licence number, contact phone number and site address.

c) Prior to demoalition, the applicant shall erect a 1.8m high temperary fence and
hoarding between the work site and any public property (footpaths, roads,
reserves etc). Access to the site shall be restricted to authorised persons only
and the site shall be secured against unauthorised entry when work is not in
progress or when the site is otherwise unoccupied.

d) Suitable erosion and sediment control measures in accordance with an approved
erosion and sediment control plan shall be installed prior to the commencement
of demolition works and shall be maintained at all times.

e) A Work Plan prepared by a suitably qualified person in accordance with AS 2601
‘Demolition of Structures’ shall be completed prior to demolition works
commencing. The Work Plan shall identify hazardous materials including
surfaces coated with lead paint, method of demolition, the precautions to be
employed to minimise any dust nuisance and the disposal methods for hazardous
materials.

f) If the property was built prior to 1987, an asbestos survey shall be carried out by
a suitably qualified person prior to demolition. If asbestos is found, a WorkCover
Authority licensed contractor shall remove all asbestos in accordance with the
requirements of the WorkCover Authority, including notification of adjoining
neighbours of asbestos removal.

g) The burning of any demolished material on site is not permitted and offenders will
be prosecuted.

h) Care shall be taken during demolition to ensure that existing services on the site
(i.e. sewer, electricity, gas, phone, etc.) are not damaged. Any damage caused to
existing services is to be repaired by the relevant authority at the expense of the
applicant.

(18) Environmental Protection Licence - Should any element of the approved
development require an environmental protection licence this must obtained from the
NSW Environment Protection Authority.

(19) Site Fencing - The site shall be fenced to prevent unauthorised access of persons to
the site. Where there is no solid fencing to the perimeter of the site a chain wire fence
with a minimum height of 1.8m is to be erected. All fencing (existing and required by
this condition) is to be fitted with shade cloth fixed to the surface of each fencing
panel to assist in controlling in the movement of particles from the site. The fencing
and shade cloth is to be erected prior to the commencement of work on site and is to
remain in good working order during the remediation work on site.

3.0 - During Works
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The following conditions of consent shall be complied with during the construction phase of
the development.

(1

(2

3)

(4)

(5

(6)

()

Unexpected Finds Contingency (Remediation) - Should any additional
contamination or hazardous materials be encountered during any stage of the
remediation process, all remediation works in the vicinity of the findings shall cease
and compliance with the contingency recommendations in the approved remediation
action plan shall be adopted.

Soil, Erosion, Sediment and Water Management - Implementation - All
requirements of the erosion and sediment control plan and/or soil and water
management plan shall be maintained at all times during the works and any
measures required by the plan shall not be removed until the site has been stabilised.

Erosion and Sedimentation Control - Soil erosion and sedimentation controls are
required to be installed and maintained for the duration of the works. The controls
must be undertaken in accordance with version 4 of the Soils and Construction —
Managing Urban Stormwater manual (Blue Book).

Location of Stockpiles - Stockpiles of soil shall not be located on / near any
drainage lines or easements, natural watercourses or water bodies, footpath or
roadway without first providing suitable protective measures adequate to protect
these water bodies. All stockpiles of contaminated materials shall be suitably covered
to prevent dust and odour nuisance.

Disposal of Stormwater - \Water seeping into any site excavations is not to be
pumped into the stormwater system unless it complies with relevant EPA and
ANZECC standards for water quality discharge

Delivery Register - The applicant must maintain a register of deliveries , which
includes date, time, truck registration number, quantity of fill, origin of fill and type of
fill delivered. This register must be made available to Council officers on request and
be provided to the Council at the completion of the development.

Fill Material - For the Importation and/or placement of fill matenal on the subject site,
a validation report and sampling location plan for such material must be provided to
and approved by the Principal Certifying Authority.

The validation report and associated sampling location plan must:

a) be prepared by a person with experience in the geotechnical aspects of
earthworks;

b) be endorsed by a practising geotechnical engineer,
c) be prepared in accordance with;
Virgin Excavated Natural Matenal (VENM):

i) the Department of Land and Water Conservation publication "Site
investigation for Urban Salinity”; and
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i) the Department of Environment and Conservation - Contaminated
Sites Guidelines "Guidelines for the NSW Site Auditor Scheme
(Second Edition) - Soil Investigation Levels for Urban Development
Sites in NSW".
d) confirm that the fill material,
i) provides no unacceptabie risk to human health and the environment;
i) is free of contaminants;
iii) has had salinity characteristics identified in the report, specifically the
aggressiveness of salts to concrete and steel (refer Department of
Land and Water Conservation publication "Site investigation for Urban
Salinity");
iv) is suitable for its intended purpose and land use; and
v) has been lawfully obtained.
Sampling of VENM for salinity of fill volumes:

e) less than 6000m3 - 3 sampling locations;

f) greater than 6000m3 - 3 sampling locations with 1 extra location for each
additional 2000m3 or part thereof.

For &) and f) a minimum of 1 sample from each sampling location must be provided
for assessment.

Sampling of VENM for Contamination and Salinity should be undertaken in
accordance with the following table:

Classification of Fill | No of Samples | Volume of Fill (m®)
‘ Material Per Volume ‘
| Virgin Excavated Natural | 1 1000 '
Material (see Note 1) or part thereof

Note 1: Where the volume of each fill classification is less than that required above, a
minimum of 2 separate sampies from different locations must be taken.

Offensive Noise, Dust, Odour and Vibration - All work shall not give rise to
offensive noise, dust, odour or vibration as defined in the Protection of the
Environment Operations Act 1997 when measured at the property boundary.

Construction Hours - All work (including delivery of materials) shall be restricted to
the hours of 7.00am to 5.00pm Monday to Saturday inclusive. Work is not to be
carried out on Sundays or Public Holidays.

Traffic Management Plan Implementation - All construction traffic management
procedures and systems identified in the approved Construction Traffic Management

This is the report submitted to the held on
Page 7

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 183

ORDO05

Attachment 1



ORDO05

Attachment 1

Attachment 1

Recommended Conditions

>

¥

—Y &3

(11

(12)

(13)

(14)

(15)

(16)

(17)

Plan shall be introduced and maintained during construction of the development to
ensure safety and to minimise the effect on adjoining pedestrian and traffic systems.

Site Signage - A sign shall be erected at all entrances to the site. The sign shall be
constructed of durable materials, be a minimum of 1200mm x S00mm, and read as
follows:

“‘WARNING UP TO $1,500 FINE. It is illegal to allow soil, cement slurry or other
building materials to enter, drain or be pumped into the stormwater system. Camden
Council (02 4654 7777) — Solution to Pollution."

The wording shall be a minimum of 120mm high and the remainder a minimum of
B0mm high. The warning and fine details shall be in red bold capitals and the
remaining words in dark coloured lower case letters on a white background,
surrounded by a red border.

Supervision of Remediation Works - A qualified and experienced envircnmental
consultant who is familiar with the approved Remediation Action Plan (RAP) will be
required to be onsite full time to provide full time supervision throughout the first
stage of excavation and remediation works. The consultant is to ensure that such
works are undertaken in accordance with the RAP and conditions of this consent.
After the completion of the first stage of works, the consultant is required to attend
the site a minimum of once per week when remediation is being conducted to ensure
that the RAP and conditions of consent are being complied with.

Remediation Work - All remediation work must comply with relevant requirements of
the NSW WorkCover Authority, including the management of stockpiles and
contaminated materials.

Removal of Waste Materials - Where there is a need to remove any identified
materials from the site that contain fill / rubbish / asbestos, this material will need to
be assessed in accordance with the NSW DECC Waste Classification Guidelines
(November 2014) (refer htip.//www epa.nsw.gov.au/wasieregulation/classify-
guidelines.htm) Once assessed, the materials will be required to be disposed to a
licensed waste facility suitable for the classification of the waste

Air Quality - Vehicles and equipment used on site must be maintained in good
working order and be switched off when not operating. The burning of any waste
material is prohibited.

General Requirement - All activities associated with the development must be
carried out in an environmentally satisfactory manner as defined under Section 95 of
the Protection of the Environment Operations Act 1997.

Monthly Environmental Monitoring and Performance Reporting - The applicant
must throughout the entire period of remediation works and, until the remediation
works have been completed and the site validated, conduct regular environmental
monitoring and prepare and submit to the Consent Authority on a monthly timeframe
a Monthly Environmental Monitoring and Performance Report.

In addition to ensuring consent compliance, the report will allow the review of
environmental performance from remediation works with respect to the potential
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levels of odour and noise generation. The assessments must be undertaken by a
qualified environmental consultant and be conducted when actual remediation works
are at their worst. Monitoring shall be undertaken at the boundaries of the most
potentially affected residents / premises located down wind of the remediation works.

The report must include as a minimum:

a) A minimum of four (4) monitoring points on each of the four boundaries is to be
established;

b) Monitoring for odour and noise levels when the site is in operation shall be
undertaken every moming, at midday and in the afternoon at a minimum of 2
hour intervals at established locations where sensitive receptors are located.

c} Monitoring for any findings of asbestes contamination,

d) A copy of the complaints register for the month and details of how complaints
were addressed and resolved;

e) |dentification of any non-compliance with the conditions of consent that includes
odour and noise

f) Details of additional measures to be implemented to address any non-
compliance.

g) Details relating to the excavated volumes and types of materials (in tonnes) that
have been excavated, sorted as part of the remediation works and, how much
waste material (in tonnes) that have been disposed off- site.

h) Details of volumes of all fill (VENM) material (in tonnes) brought onto the site.

i) A copy of the current delivery register.

The first report must be submitted to the Consent Authority within one month after the
commencement of excavation works that forms part of the remediation works and
every month thereafter.

Storage and Treatment of Leachate - Where liquid leachate or groundwater is
extracted from the landfill as a result of remediation works, the leachate/groundwater
is not permitted to be re-used on site for any purpose. The storage and treatment of
liquid leachate or groundwater must be in enclosed bladders or containers suitable
for the purpose. The bladders or holding tanks must be bunded and not allow the
release of odour from the stored liquid into the atmosphere.

Landfill Gas - Where the compositional analysis of the landfill gas determines that
the gas is odourous or potentially hazardous, the applicant shall ensure that
appropriate controls are implemented to mitigate any odour impact or hazard.

Offensive Odour - Where a Council Authorised Officer or an Authorised Officer
{under the Protection of the Environment Operations Act 1997) deems that offensive
odour has occurred beyond the boundary, then the carrying out of remediation works
approved by this development consent must cease immediately until the offensive
odour has been eliminated or is controlled to the satisfaction of the Authorised
Officer.

Bunding and Containment Systems - Where there is a potential for any stored
material/s to spill and cause environmental harm, suitable bunding or alternative spill
containment systems must be in place. The bunding or containment systems must be
designed, engineered and constructed to be suitable for the types of material and
quantities stored.
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Vehicle Decontamination - All vehicles that come in contact with contaminated
materials will need to be swept down prior to exiting the site. The movement of
vehicles should be policed so as reduce their contact with contaminated materials.

Telephone Complaint Line - Consistent with the “Community Consultation Plan”,
the applicant/owner/site Manager must operate, for the duration of the remediation
works, a telephone complaints line for the purpose of receiving any complaints from
members of the public in relation to remediation / demolition / construction works
undertaken on the site. The complaint line is to be available 24hours per day seven
days a week,

Notification of Complaint Line - The Applicant / Owner / Site Manager must notify
the public of the existence of a complaints phone line and number. Community
notification must be via a letter box drop to all premises (including residential,
commercial, industrial) located in the immediate area enclosed by Queen Street (both
sides), Leicester Street, Somerset Avenue (both sides) and Camden Valley Way. In
addition, a sign notifying the complaint line details must be erected in a prominent
position on the front boundary of Elyard Street and must remain until the completion
of remediation works. These contact details are to be available throughout the period
of work.

Recording of Complaints and Register - Consistent with the “Community
Consultation Plan”, the Applicant / Owner / Site Manager of the site must keep a
legible record of all complaints in a register that have been received in relation to the
activity of remediation and / or demolition works undertaken on the site. A record of
all complaints must be kept for the duration of site remediation works and be
produced to any Council Authorised Officer under the Protection of the Environment
(Operations) Act 1997.

The record must include the following detail:
(a) The date and time of the complaint;
(b) The method by which the complaint was made;

(c) Any personal details of the complainant which were provided by the complainant
or, if no such details were provided, a note to that effect;

(d) The nature of the complaint;

(e) The action/s taken by the applicant / owner / site manager in relation to the
complaint, including any follow-up contact with the complainant; and

(f) If no action was taken by the applicant / owner / site Manager, the reasons why
no action was taken.

Access Driveway - The access from Elyard Street must accommodate heavy
vehicles in accordance with AS 2890 and Council's Engineering Specifications.
Approval of any new or modified driveway is subject to a Public Road Activity
application.

This is the report submiited to the held on
Page 10

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 186



Attachment 1 Recommended Conditions

¥

—y )

™

(27)  Noise During Work - All work shall not give rise to an 'offensive noise' as defined in
the Protection of the Environment (Operations) Act 1997.

All work shall comply with the requirement of the NSW Industrial Noise Policy and the
Environment Protection Authority's Environmental Noise Manual,

(28) Public Nuisance - All work shall not give rise to noise, dust, cdour or vibration that
causes a nuisance to the public (that includes residents) as defined under the Local
Government Act 1993.

(29) Noxious Weeds Management - The applicant must fully and continuously suppress
and destroy, by appropriate means, any noxious or environmentally invasive weed
infestations that occur during or after works. New infestations must be reported to
Council.

Pursuant to the Noxious Weeds Act 1993, the applicant must at all times ensure that
any machinery, vehicles or other equipment entering or leaving the site are clean and
free from any noxious weed material.

(30) Environmental Protection Licence - Should any element of the approved
development require an environmental protection licence this must obtained from the
NSW Environment Protection Authority.

(31)  Stop Work in Windy Conditions - All excavation, processing and stockpiling works
must cease in windy conditions (being wind speeds in the vicinity of all excavation,
processing and stockpiling works of 36km/hr or more in accordance with the Blue
Book). Wind speeds must be constantly monitored around all excavation, processing
and stockpiling work to facilitate compliance with this condition

(32) Abestos Testing - All off site laboratory testing for any suspected or identified
asbestos findings must be completed within 24 hours.

(33) Truck Movements - Truck movements to and from the site must reach the site from
Camden Valley Way via Somerset Avenue and Elyard Street. Trucks leaving the site
must reach Camden Valley Way via Elyard Street and Somerset Avenue.

Truck and dog movements are limited to a8 maximum of 5 per hour up to a maximum
of 25 per day. However should this need to increase as a result of any unexpected
finds or other unplanned occurrence Council must be notified in writing.

(34) No Work During the 2016 Christmas/New Year School Holidays - No works are
permitted during the 2016 Christmas/New Year School Holidays.

4.0 - Following Completion of Works

The following conditions of consent shall be complied with following completion of the works.

(1) Long Term Management Plan - Any proposed or final long term management plan
relating to the remediation or monitoring or management of the site must be provided

to the Consent Authority for review and written approval prior to the plan being
included into any Site Audit Statement applicable to the land.
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Validation Report - A validation report prepared by a suitably qualified person shall
be provided to the PCA within 60 days of completion of the remediation works which
demonstrates:

a) compliance with objectives of the approved RAP;

b) that the remediation acceptance criteria (in the approved RAP) has been fully
complied with;

c) that all remediation works comply with the contaminated lands planning guidelines,
Contaminated Lands Management Act 1987 and SEPP 55;

and includes:

d) Works-As-Executed Plan(s) that identify the extent of the remediation works
undertaken (that includes any encapsulation work) prepared by a registered
surveyor,

e) a "notice of completion of remediation work" as required under Clause 18 of SEPP
55; and

f) a statement cenfirming that the site following remediation of contamination is
suitable for the intended use.

Site Audit Statement (SAS) — An EPA accredited Site Auditor will be required to
provide a Site Audit Statement (SAS) in accordance with the contaminated lands
planning guidelines, Contaminated Lands Management Act 1997, SEPP 55, and
Council's Contaminated Lands Policy confirming that the land is suitable for the
intended use. The SAS shall be provided to the consent autherity 60 days following
the completion of remediation works.
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EXECUTIVE SUMMARY

Dart V\est Developments engaged Environmental Investigations Australia Pty Ltd (El) to prepare a Revised
Remediation Action Plan (RAP) for soils and groundwater impacted by contaminants at 3 Elyard Street,
Narellan, NSW (‘the site’). The client proposes the rehabilitation of the former landfill at the site to allow the
future construction of commercial and residential properties suitable for the Camden Council zoning. Any
proposed development would be subject to a separate development application once the site is considered
suitable by a NSWEPA accredted site auditor.

The main objective of the RAP is to excavate the former landfill to render the site soils, soil vapour and
goundwater suitable for future beneficial land use. This RAP will guide site remediation, validation and
additional investigation work by:

« Providing details on how to carry out remediation works in a safe and environmentally friendly manner,
while minimising impacts; and

« Providing a sampling and quality plan (SAQP) to be used for site validation.

Previous investigations undertaken indicate thatthe former brick pitwas filled with construction waste (bricks,
bitumen, steel, concrete, timber, etc.) and various unknowns (plastic, minor putrescible material and
potentially asbestos). Part of the site also contain the demolished brickworks and waste bricks. The water
table in the former quarry varies between |.4m to 3.9m below the surface from the seepage and rainfall
infilration. Landfill gas (methane and carbon doxide) has been identified in parts of the landfill and the
immediatelysurrounding land that presents a risk to potential development of the site. The adoptedremedial
strategy for the impacted fill materials considered most appropriate for the current scenario is excavate,
reprocess and reuse suitable geotechnical materials (bricks, concrete, soil and rock) and treat, dispose or
recycle unsuitable materials (metal, asbestos, timber waste, plastic and organic waste). The following works
are required to remediate the former quarry and landfil:

o Planningapprovals under the Environmental Planning and Assessment Act,
« Site establishment including environmental and soil and water controls;
o Dewatering of landfill matenials, treatment, reuse and/or disposal to approved location

« Excavation of former landifill/quarry, segegation of waste, treatment, classification andreuse of suitable
materials or disposal or recycling of materials thatare not suitable for backfilling in accordance with NSW
EPAguidelines; and

o Validation sampling of the site works includinglandfill gas.

o Following completion of the remediation works, a Validaion Report will be preparedin accordance with
the OEH (201 1) Guidelines for Consultants Reporting on Contaminated Sites stating that the results of
remediation and site validation assessment meet the criteria for suitable beneficial land use.

« Sign off of the site works by the NSWEPA site auditor.
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IMPORTANT TELEPHONE NUMBERS
Role /Service Name / Service Provider Contact Number
Project Site Manager: TBA
V Principal Contractor TBA
Council Camden
Hospital: Campbelltown Hospital 4634 3000
Police, Fire, Ambulance: 000
| Telstra 132200
Electrical: 131 388
Water Sydney Water 132092
Gas AGL 131 909
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1. INTRODUCTION

1 BACKGROUND

Dart West Developments at the request of Dibblar Pty Limited , Jimbalia Pty Limited, Greenfields
Development Corporation Limited and D Mtocco Constructions Pty Limited, engaged Environmental
Investigations Australia Pty Ltd (El) to prepare a Revised Remedation Action Plan(RAP) for soils and
goundwater impacted by contaminants at 3 Elyard Street, Narellan, NSV (‘the site’).

The site is located in the Narellan Township, within the Local Government Area of Camden City Council
(Council) (see Figure 1 at rear of text) and comprises one lot with an area of approximately 3.45 hectares
{see Figure 2 2).

The site is currently unoccupied and was more recently occupied by a steel yard and a hardware store. A
landfll is located at the southern end of the property and the majority of the surface has been concreted for
its previous uses for the storage of steel products.

Based on the previous site investigations comprising title searches, and review of historical aerial
photogaphs, the land was likely to have been used for farming purposes until 1946 and then used quarrying
activities between 1957 and 1980, and the land filling activities are thought to have been undertaken in the
1980s. The purpose of the RAP is to address identified contamination issues to allow redevelopment of the
site.

This revision supersedes earlier RAP documents prepared for the site including

« Environmental & Earth Sciences (EES) 2006, Remediation Action Plan for Elyard Garden Residential
Development | Elyard Street Narellan NSW Ref No. 105082_RAP for Diblar Jimbalia Pty Ltd dated May
2008, and;

« by DLA Environmental (2011) Remedation Action Plan, | Elyard Street Narellan NSV prepared for
Elyard Gardens PO Box 368 Narellan 2567 Ref: DL2664 dated July 2011

The RAP has incorporated available data fromthe many site investigations (see Appendix Aand Appendix
B) and addresses feedback received from the Camden Council, and the Site Auditor.

1.2 PROPOSED DEVELOPMENT

It is understood that the northem part of the site is zoned B2 “Local Centre” and southem part is zoned R3
for medum density residential development. The site remediation would be undertaken to allow some
commercial development along Elyard Street with the remainder being residential. No development
applications have been submitted to Council but initial dscussions indicate that multistorey commercial and
residential buildngs with possible basements need to be considered in formulating this RAP.

It is envisaged that once remediation is nearing cormpletion, a detailed development application would be
subritted through the normal environmental planning process.

1.3 REGULATORY FRAMEWORK
The following regulatory framework and guidelines were considered during the preparation of the RAP:
o Contaminated Land Managerent Act (1997);

» Camden Council (2008) Managementof Contaminated Lands Policy 3.12 and Development Control Plan
PARTC: Residential Subdivision, C12, 17 Contamination.

e Protection of the Environrment Operafions Act (1997) and associated Regulations including UPSS
Regulations (2014) and \\aste Regulations {2014).

o State Environmental Planning Policy No 55 (SEPP §5) — Remediation of Land, under the Environmental
Planning and Assessment Act (1979),

» Sydney Regonal Environmental Plan No 20 - Hawkesbury Nepean River (SREP No.20, No 2 1997),
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o Work Health and Safety Act{2011) and associated Regulations and codes of practice.

e ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine \Water
Quality;

o DECCW!(2010) Vapour Intrusion: Technical Practice Note,

« DECCWV(2009) Guidelines for Implermenting the Protection of the Environment Operations (Underground
Petroleum Storage Systerms) Regulation 2008 (now 2014);

e DEC (2007) Guidelines for the Assessment and Management of Groundwater Contamination;,
e DEC (2006) Guidelines for the NSWWSite Auditor Scheme (2nd Edition;
« EPA(1995) Sampling Design Guidelines;

o EPA(2012) Guideline for the Assessment and Management of Sites Impacted by Hazardous Ground
Gases (the ‘Ground Gas Guidelines’);

o EPA(2014) Technical Note: Investigation of Service Station Sites,
o EPA(2014) Best Practice Note: Landfarming;
o EPA(2014) Waste Classification Guidelines Part 1: Classifying aste

e EPA(2015) Guidelines on the Duty to Report Contamination under the Confaminated Land Management
Act 1997

e EPA(2015) Technical Note: Light Non Aqueous Phase Liquid Assessment and Remediation

e NEPC (2013) National Environment Protection (Assessment of Site Contamination) Measure 1999 —
Amendment 2013; and

e OEH({2011) Guidelines for Consultants Reporting on Contaminated Sites.
14  OBJECTVES

The objectives of the RAP, in accordance with those gven in NSWEPA, SEPP §5 gquidelines and Council’s
contaminated land policy and with consideration of any site specific issues, are:

« Setremediation goals that meetthe condiions of the consent so thatthe proposed redevelopment would
be suitable for residential and conmmercial use, and would pose no unacceptable risk to hurman health or
the environment;

o Ewvaluate the range of remediation options available to address the exsting site contamination issues,
and thereby reduce risks to acceptable levels,

e Document the preferred remediation techniques and procedures,

« Establish various environmental safeguards required to complete the remediation work in a safe and
environmentally acceptable manner;

« |dentify the necessary approvals and licences required by regulatory authorities in order to enable the
remediation works to proceed;

o Docurment & remedation strategy that would address on site issues affecting future migation of
contamination to and from the site.

1.5 ScorE oF WORKS
The scope of work conpleted for the preparation of the RAP included:

« Reviewand assessment of the available data relevant to the remediation of the site and provided by the
investigation reports conducted at the site and by other consultants on the adjoining land;

« Consultation with Camden Council, and the site developer,
« Consultation with the Site Auditor;
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« Reviewandassessment of the latest technical literature on remediation technologies relevant to the site
andrelevant case studies;

o Selected groundwaterfeachate sampling within the landfill;

« Technical assessment of alternate remediation technologies,

« Conceptual engneering design and project planning; and

e Documentafion of the preferred remediation strategy and plans in the RAP.
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2. SITE DESCRIPTION

2.1 PROPERTY IDENTIFICATION AND LOCATION

The site identification details and associated information are presentedin Table 2 1, while the site locality is
shown in Figure 1 (at rear of text).

Table 2 1 Site ldentification, Location and Zoning

Attribute Description
Street Address 3 Elyard Street, Narellan, NSW
Location Description The site is surrounded by cormmercial, residential and open space areas. These

include the Narellan shopping centre to the north, a council park and equipment yard
to the west and residential properties to the south and east. Elyard St. forrrs the

northern boundary of the site.
Site Area 3 45 hectares (former quamy footprint approximately | .1 hectares)
Site Ovaner Dibblar Pty Lirrited , Jimbalia Pty Limited, Greenfields Development Corporation

Limited , D Mtocco Constructions Pty Limited
As tenants in cormmon in equal shares.

Lot and Deposited Plan (DP) Lot 6 in DP812672

State Survey Marks Permanent Survey Mark PMG5612 located approximately 315 mWSWrom NE corner
of site
Permanent State Survey Mark PIW 64 38 located approximately | 87 mfrom east
corner of site

Local Government Aathority Camden Council

(LGA

Current Zoning B2 ‘Local Centre’ (northern part of site) and R3 - Medum Density Residential
southern part of site under Camden LEP 2010 LandZoning Mep Sheet LZN_012
(see Figure 2 1),

At the time of the earlier assessments, the site comprises two distinct halves. The northem half was
predominantly level and covered in concrete that were a conbination of yard areas and building slabs
associated vath the former use as a Steel Yard and Hardware Store. The former buildings have now been
denmolished. Discrete and localised stockpiles of demolifion rubble (bricks, concrete, asphalt, steel and wood
etc.) were presentin this half of the site.

The southern half of the site is unsurfaced and is occupied by locally vegetated stockpiles of soil materials,
which are up to approximately 10m high in places and comprise imported natural excavated materials that
may be usedto constructa clay cap across the former landfilled portion of the site. (See Figure 2 at rear of
text).

The site is situated within an area of mixeduse and currentuses on surroundinglandand sensitive receptors
are describedin Table 2 2.
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Figure21  Localzoning around site (Camden LEP, 2010)
Table 2 2 Local Land Use

North West Elyard Street and Narellan Shopping Centre, Retail use across Elyard St, Cross Creek

Zoning B2
South Viest Camden Council and Library, Play Ground, Cross  Public recreation and Cross Creek, Residential
Creek. Residential across Queen Steet beyond.
North East Commercial (Medcal suites) and Residential Residential properties immedatety beyond the
eastern site boundary
South East Parkdand and residential dwellings off Leicester Public Recreation Area & Residential
Street

The closest sensitive environmental receptors include the following:
o Cross Creek located approximately 150mwest and northwest and down gradient of the site.
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22  SITE HISTORY

Based on the available information (sources docurmented in Section 3.1), the history of the site can be
summarised as follows:

e Pre 1946 - Farming purposes;
o 1947 to 1956 - Goods storage by Clinton Distribufions;

e 1957 o 1980 Quarrying / brick pit within the centre of the site, an inclined access road was noted on
the north western face;

e The 1976 aerial photograph indicated the quarry was % filled with water. A former creek was located
approximately 120m northwest of the site unningnorth south and former drainage channels were noted
running between the site and the creek. A former dam (approximately 25m x 25m) was present 60m
northwest of the site.

o 1982 - Metropolitan WWaste Disposal Authority granted a certificate of registration for disposal of non
putrescible and demoliion solid waste (including asbestos waste). No records of the quarry dimensions
were available.

o 1984 - Aerial photograph indcated the western side of the quarry was infilled and vegetated suggesting
this side of the landfill was the first to be completed. The southem side of the landfill was infilled by 1984
but not yet vegetated and part of the eastern side appeared freshly laid.

o 1994 - Agrial photogaph indicated the quarry was corrpletely infilled. No hardstand was present at the
site.

Following completion of the landfilling, the site was covered with a clay capping material (reportedy between
1990 and 1994). A Steel Yard and Hardware Store with associated concrete hard standing was then
constructed on the northern half of the site (reportedty prior to 1998).

The site was accuired by the current owners in 2004.

2.3 LOCAL SETTINGS

The local settingincluding local ground topography and soil landscape is summarised in Table 2 3.
Table2 3 Local Setting

Attribute Description
(source)
Topography The site has an overall slope from the south east to the north west. Due to quarrying activities, the

site is benchedwith the natural ground surface still existingalong the south eastern boundary atan
elevation of approximately 103m AHD. In a north westerly drection, the ground level rapidy drops
avay as it reaches the quarry face (in the approximate mid point of the site) at an elevation of
approxinately 92mAHD.

Mong Elyard Street the hardstand level slopes from approximately 93.5m AHD in the north east
comer down to approximately 90mAHD in the north west corner.

The general topographic gadent fom south east to north west continues across Elyard Street,
where ground level dips steeply between one to several metres below the sie level

Soil Landscape The 1:100,000 scale Vibllongong — Port Hacking Soil Lancscape Series Sheet (9029 — 9129)
incicates that resichial soils ofthe Blacktown Landscape are present beneath the site which consists
of shallowto mpderately deep (<! metre) hard setting mottledtexture contrast soils. Colour ranges
fromred to brovm grading to yellow podzolic soils on the lower slopes and in the drainage lines,

Site Drainage Astormwater crainage system consisting of subsurface pipes andsurface grates exists in the
northern half of the site, drainingto Elyard Street. Stormwater crainage in the southem half of the
site is expected to be via surface run off or direct infiltration into unsealed local depressions.
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Attribute Description
{source)
Sewer/Other services The nearest sewer lines run alongthe NE boundary in the northern corner and there is a boundary

connection on the SWhoundarytoward the NWeorner. There is a low risk of other uslity cables on
site but old services may be encountered curing site works.

24 LocAL GEOLOGY & SUBSURFACE CONDITIONS

The 1:100,000 scale V\bllongong - Port Hacking Geological Series Sheet (3029 - 9129) indicates that the
residial soils are underlain by Bringelly Shale of the Wanamatta Group, which consist of shale,
carbonaceous claystone, laminate and coal in parts.

A Section 149 Cerfificate states that the site is within a proclaimed Mne Subsidence District and may be
affected by surface development controls to prevent damage fromold, current or future coal mining.

The subsurface conditions encountered during the various investigation are divided into 4 subsections and
comprised:

« Pavements: bitumen and concrete pavement (mostly in Avea C & D) underiain by a sub base layer of
fine crushedrock. The depth of paverments ranged from 0.2 metres to 0.4 metres (GDK 2007). Estimated
volurme of concrete is 1,700n¥ (assuming average 0.15mthick paverment)

o Fill: silty clay, medum to high plasticity, orange to redand grey, moist and stiff, Encountered across the
property outside the Quarry area (parficularly Areas A & C and some on Area B). Area C had a large
percentage of bricks (some of which appeared to be stacked) and other concrete slabs and may have
resulted fromthe brickworks decommissioningor demoliion (CES, Feb 2010). Capping material in Areas
Aand part B have been stockpiled for future remediation works.

o Landfill material: building demolition materials, including imber, brick, concrete, steel and pipe, silt and
some clay, grey and dark grey in colour, poorly compacted and saturated. Free water was present
throughout the test pits to within about 2.0 metres of the surface (GKD, 2007).

« Residual soils: silty clays and shale materials; grey brown and orange to red and grey in colour, moist
to wet and fim.

o Bedrock: shale, highly weathered to slightly weathered, grey, dry to noist and very stiff to hard.
Encountered around the perimeter of the Quarmry and beneath the landfill in the developed area of the

subject property.

The observed stratigraphy of shallow fill, landfill material and overlying the residual soil and weathered
bedrock profile is summarisedin Table 2 4.

Table 2 4 Summary of Inferred Subsurface Conditions
Area’ Material More Recent Depth Fill Estimated

() Boreholes  (mBGL)  Volume () SRS
A Imported GW05 107, Stockpiled above southern edge of
(8,500 o GWII1, 15, 16,  02-82+ 20,500 quarry and extencing into Area B
- pang P3, P4 P5 (4 WynchamPrince Survey, 2011)
FI F4, GWO08 EIMEP (2012) cross sections
-] Landill in 110, GWI12 113, >11m(to approx. 85,800° indicate quarry floor at RL 82 84
(11,000)  former quarry  MAS 4, MAS, RL 82 maHD 123,000° mAHD. Somre of this volume is
MAO, P2, P6 capping aterial.
¢ GO, LI 2, May contain some landfill raterial
(7.600) Brickvorks il pang, panBd, 04-48 18,000 closer to area B. Other concrete

slabs also encounteredin
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Area’ Nore Recent Depth Fill Estimated
() Material  To o choles  (MBGL)  Volume () Commanty
MAB4D, MAE excavations (CES, 2010). Includng
50, MAB, P1 concrete paverrents
0 Resichial soils GW 02
(1.700) & Shallow 104, LIAE, L4, 0256-1.35 4,000 Including concrete paverrents
: bedrock MARI

Approx. RL 90.5
min landfill "

(2013)

Arga estimated Fam s meps (hito #msps & nswoav su). seé Figure 3 1

EES, 2004 £5A

Using 82mAHD as quarry bes &, evemge surface RL end estimeted srea

Estimated using averasge cepth in test pits and boreholes

Based an 8 Smsatursted thickness, 025 porosity ovee Arga B, does not includy Area C water volume

Notincludng possible extension into

ow Groundwater 21ME Avea C.

Notes:

Oy e 02—

25 LocAL HYDROGEOLOGY

Three groundwater types were identified beneath the site:

o aperched water table intercepted within fill material at the north western site comer;
o leachate contained within the fandfill cell; and

o aregonal aquifer which is confined by an aquitard ata depth of approximately 80 mAHD (approximately
five metres below the estimated depth of the landfll cell).

Leachate within the landfill cell contained concentrations of toluene and phenols exceeding the site criteria
(EES, 2006). EES considered that the leachate was potentially migrating from the landfill and impacting the
surrounding aquifer in the immediate vicinity of the landfill. These inpacts based on the site testing were,
however, considered to minimal.

Atthe Narellan site, groundwater depth would also be influenced by the landfilled area, underlying services
and the various cutting andfilling. The local hydrogeologyis summarisedin Table 2 5.

Table2 5 Local Hydrogeology
Attribute Description Influence on
(source) Remediation
0.8-9.3m average 2.9 mBGL (deeper Depth to vater in landfill between 2 and 3m
Depth to Groundwater  groundwater at rear of site in areas Aandthe cepending on rainfall andinfikration. (also see
southem part of 8 volume calculations in Table 2 4)
- Perched water, water within fandil rmaterial and ~ Sone seepage may enter excavation ciring site
Acpifer Types ceeper water vithin shale beddng planes and ~ wrks.
discontinuities
Nearest Surface ¢ Creek 150 & NWofsi
\ater Feature ross Cree mwest of site
Hydaulic Gradient () 0.005 - 0.02 (EIMSP, Aug 2012)
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Analytical results indicate a total dssolved solids  May recuire sanrplingto assess whether can be
in deeper groundaster up gradient of the landfil o rpedito stormwater or sewer
to be 1 800mgL (MWR1) and hicher (other deep
valls). The goundwater is therefore considered
Cromacianter SRy unsuitable for the majority of beneficial uses.
High salinity is typical of the Bringelly Shale
Acpifer. As such, aquatic ecosysterrs are the
only beneficial use considered.

: 44 ridlandfill (EW\SP, Aug2012), Dewatering of landfill recuired to allow
Hycraulic condictity 4 '\ 07 micishales (PPK, 2000) excavation of solid landhill materials.

The localised groundwater flow drection is toward the north west and depicted in Figure 2 2. The
goundwater flow direction reflects the general topographic slope.

P

— . e b
Figure 2 2 Inferred shallowgroundwater contours 2012
Contours in mAHD (Source: EW\EP, Aug 2012
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26 BACKGROUND SolL AND GROUNDWATER QUALITY

No specific sampling of background soil and groundwater quality has been undertaken at the site, however,
sammples from the surficial shale soils shows low level concentrations of heavy metals. Background
goundwater quality would be considered to be in the up gradient wells from the landfill includng BH32,
GW 06 and GW 07 near the southern boundary of the property. Background water quality is likely to be
saline with salinity from 5,000 50,000 mg/L (McNally, 2004), low dissolved metals and low ammonia.

27 LocALGROUNDWATER USE AND GROUNDWATER BORE RECORDS

No groundwater is usedin the immediate area for domestic or industrial purposes. Groundwater within the
fractured bedrock and surficial seepage at the site would migrate toward and provide environmental flow into
Cross Creek It is noted that the area Is located in & highly urbanised environment and no sensitive
ecosystems are located in the immedate area.

Asearch of regstered groundwater bores by El on the 15 October 2015 through the NSW Departrment of
Primary Industries database (Ref. hitp//allwaterdata water.nsw.gov.auAvater stm), identified no registered
bores within a 500 mradus of the site (see Figure 2 3), except those on site. Sixmonitoring wells are within
approximately | kmradius of the site, with one well to the north east, and five wells to the north west across
Cross Creek in the former Ampol service staion at Narellan. El considers that these wells are not
hydraulically connected to the site or are receptors fromthe site.
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Figure 2 3 Registered bore locations (DPI Water)
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3.

3.1

SITE CHARACTERISATION

PREVIOUS INVESTIGATIONS

Previous investigations undertaken at the site since 2003 include:

SMEC, 2003. | Elyard Street, Narellan Preliminary Environmental Investigation Final Report. Reference
31342.033;

Environmental and Earth Sciences (EES), 2004. Detailed Site Assessment of | Elyard Street, Narellan,
New South V\ales. Report No. 104080;

EES, 2006. Remediation Action Plan for Elyard Garden Residential Development, | Elyard Street,
Narellan, NSW Report No 105082_RAP,

Emerson Associates, July 2011, Elyard Street Joint Venture, No | Elyard Street, Narellan, NSW
Groundwater Report. Reference [ 111/AE/10706/C;

DLA Environmental, July 2011. Remedation Action Plan, | Elyard Street, Narellan, NSV Reference
DL2664,

Environmental Investigations, EI (31st January 2012) Former Landfill | Elyard Street, Narellan, NSW,
Gas And Groundwater Monitoring Investigation. Report No E1445.1 GW

Other documents considered include;

Environ (2005) Interim Opinion letter No. 1 1 Elyard Street. Narellan, dated 21 April 2005;

Environ (2006) Interim Opinion Letter No. 2 Review of Remediation Action Plan | Elyard Street,
Narellan.19 May 2006 Ref: 31 0368,

Environmental Strategies (2011) 11089 LOI Interim Advice |- Review of Remedation Strategy.docx 1
Elyard Street, Narellan, NSWinterim Advice Nurmber | — Review of Remediation Strategy (Ref: 11089
LO1 Interim Advice 1- Review of Remediation Strategy.docx, dated 4 October 2011);

Environmental Strategies (2011) | Elyard Street, Narellan, NSV Interim Advice Number 2 - Review of
Preliminary Long Term Management Plan (Ref: 11089 LOI Interim Advice 2. dated 5 December 2011},
and

Environmental Strategies (2012) | Elvard Street, Narellan, NSV interim Advice Number 3 - Review of

Gas and Groundwater Monitoring (Ref: 11089 L03 Interim Advice 3, dated 8 February 2012).

3.2 EXTENT OF INVESTIGATIONS
To date, the following, test pit, boreholes, monitoring wells and soil vapour points have been installed
Table 3 1 Summary of Intrusive Investigations

Type (number) D Depths (min‘max) Date Source

(m

Testpits (5) TP1 - TP5 4558 Mar - Apr 2003 SMEC, 2003

Boreholes (8) H8-HI5 0.13/0.34

Monitoring Vills (3) TP2, TP4, TPS

Surface Sarples (7) 551 - 887 0.2 Jul= Oct 2004 EES, 2004

Boreholes (33) BHI - BH33 05235

Monitoring Wells (8) BHS, 7.9, 11, 30,31, 2457235

32433
Testprts (8) CTPI -CTPS 1.748 Jan 2010 CES, 2010
Monitoring ells (13) GWO1 -GW I3 3.24/6 05 Sep/Oct 2011 EIA 2011
elaustralia
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Type (number) D Depths (minfmax) Date Source
(m
Monitoring V\ells (20) Fi -F4 6/11.8 May —Jun 2012 ELAMEP, 2012
LI -8 4.21182
Pl -PB 10/18.1
BHSD, BH34S, 15/18
BH34D, GW 08D
Test pits (3) TP1201 - TP1203 213 Jun 2012 ELAAASP, 2012

The extent of the investigation data is shown in Figure 3 1and Figure 3 2.

3.3 SUMMARY OF RESULTS

331 Soils
The available soils contamination data fromthe various reports is summarisedin Table 3 2.
Table 3 2 Summary of Soil Analytical Results

No.primary  Analyte Min. Max. Conc.  Sarrple locations exceeding investigation
samples Cone, (ma/kg) levels

(mgkg)
Hydrocarbons
23 TPH Cs-Ca <2 <25 None
23 TPH Cis Cx ND 11,300 BH7_1.8 2 (10,000mgkg TPH Cis Cus
14 Benzene <05 <05 None
14 Toluene <05 <05 None
14 Ethyl benzene <05 <05 None
14 Total xydenes <10 <15 None
28 PAHs ND 15 None
28 Benzo(a)pyrene <01 11 None
OCPs
3 OCPs ND ND None
Heavy Metal
36 Asenic 3 19 None
36 Cadmium <05 5 None
36 Chromium (Total) 5 34 None
36 Copper 15 94 None
36 Lead 7 50 None
36 Mercary 0.02 <0.1 None
36 Nickel 25 41 None
36 Zine 18 140 None
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33.2

Groundwater/Leachate

Page |13

The groundwaterfeachate water quality data fromthe various reports is summarisedin Table 3 3.

Table3 3 Summary of Water Quality Analytical Results
No. Primary  Analyte Min. Conc.
sanples (mo/L)
Hydrocarbons
19 TPH C:-Cy <0.01
19 TPH Cio C <0.25
19 Benzene <0.001
19 Toluene <0.001
19 Ethyl benzene <0.001
19 Total xylenes <0.003
19 Naphthalene <0001
Heavy Metal (filtered)

12 Aesenic <0.001
12 Cadmium <0.0001
12 Chromium (Total) <0.001
12 Copper <0.001
12 Lead <0.001
12 Mercury <0.0005
12 Nickel <0.001
12 Zine <0.001
PAHs/Phenols

12 Total PAHs <0.001
12 Phenols <%0
Others

12 Ammonia 0.04

4 Armonia 16

12 Nitrite <0.005
12 TDS 790

4 CondictivitymSkem 118

10 CondictivitymSkm 1.3

4 BODS 16

Max. Conc.
(mg/L)

<0.01
<0.39
<0.001
<0.001
<0.001
<0.003
0.004

0.009
0.0001
0,003
0.004
<0.001
<0.0005
0.026
0.065

0.004
<50

74
1o

5.1
11,000
176

8.9

70

Sarrple locations exceeding
investigation levels

none
none
none
none
none
none

none

none
none

none

MASS

none

none

GWI08D, MBS
BH32, GWI08D

none
none

BH32, BH34, BHT, F3. GWI08, MAZ, MM,
MASD

M, GWI 13, GWI08, GWI09 in Dec 2015
sampling.

Screened in Shale, highestin BH34D
downgradient. Lowest in BH32 upgradient

Screened in Fill (mean 3.7 excluding 8.9
mS/emwhich may be in shale)

Recent samglingin MAR, GW 08, GW 08 &
GW 13 (average 34 mg/l)
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Figure 3 1 Sample locations and extent of landfill areas
(Source: EIMSP, Jan 2012, Figure 2)
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Figure 3 2 Other Sampling Locations (EIA'WSP, 2013, Figure 5)
Recent sampling of selected groundvwater wells (MM, GWI08, GW 09 & GV 13) was undertaken on the 8
Decerber 2015 to assess the landfill leachate quality against the SydneyWater Acceptance Standards 2015

16. The results are presented in Appendix B. Mostresults were below the Sydney Water standards except
Total Dissolved Solids (TDS) and Total Suspended Solids (TSS).

34 GROUND GAS MONITORING

Ground gas was monitored between January 2012 and May 2013. The monitoring identified potential ground
@as riskin accordance with the EPA 2012 Ground Gas Guidelines.
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Figure 3 3 GSVrisk levels identified in boreholes (EI/WSP, 2013)

35 INVESTIGATION DATA QUALITY

The overall investigation data quality (2003 - 2013) has been assessed by the seven step data quality
objective (DQO) process to determine the data suitability in accordance with NSWEPA guidelines and is
summarised in Table 3 4.
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Table 3 4 Summary of Report Data Quality Objectives

DQO Steps Details Conformance with DQOs
(DEC, 2006)
1. State the Problern  The site is to be developedfor future beneficial land Yes
use. Aconceptual site model vas developed

Contamination was identified in the soils, soil gas showinglinkages.
and goundwater that may impact on future
development.

2. Wentify the Goal of Has the likelihood andor extent of soil, Yes/partial
the Study (dentify  groundhwater and vapour costarnination been Tye styces have been undertaken for various
the decisions) identified fromthe previous investigations. purposes icentified in Table xx.

regulations variability.

Recommend addtional investigations andor Reconmendations were provided.

reme ciation works,

3 ldenﬁf_y The use of proper investigation technicues. Generally
Information Inputs (t pevelopment of a conceptual site contamination Due to the age ofthe investigations some
decision) model investigation methods have improved.

The use of appropriate site assessment criteria and The site assessment criteria use has also
compared results as measured aguinst these been upchted (NEPM, 2013, EPA 2012 &
criteria others)

4. Define the Lateral, Vertical and Termporal Yes

Boundaries ofthe  s3riing works undertaken in accordance with The site bouncary has been consistent during
Study guidelines made or approved by the NSWEPA  the works,

Tempora! data has also been collected

5. Develop the The decision rules for the soil and groundwater Generally consistent
Analyic Approach  data is that they essentially comply with the NSW
(or decision rule) EPAcontaminated land guidelines and by the Data

Quality Indicators (DQI).
6. Specify Laboratory test yesults to be measured against Generally
Performance or EPA approved criteria Due to the age ofthe investigations some

Acceptance Criteria  Tye site would be deemed not contaminated f soil, investigation and analytical methods have
(or lirits on decision ooy chaater and soil vapour concentrations vere improved.
erors) within backgound levels, QAVQC data demonstrate

acceptable reliability and representativeness of

results to meet regulatory criteria,

7. Develop the Identify the most resource effective sarmpling and Yes

Obtaining Data to satisfy the DQOs. This may involve the use of pcedon data gaps identifiedin the previous
(Optimise the design field screeningtests and use of biasedsampling.  jpyestigations.

for obtaining data)

In summary El consider that the overall data from the previous site investigations is useable (complete),
comparable, representative and accurate to allow the development of a comprehensive remediation action

plan.

Further itis noted the Auditor considered that there was sufficient analytical data to assist him with review of
consenvative control measures for potential development and to engage with the appropriate statutory
authorities (ES, Ref: 11089 LO3 Interim Advice No 3 dated 8 February 2012).
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36 CONCEPTUAL SITE MODEL

Aconceptual site model (CSM) was derived for the site, assessing potential linkages between contamination
sources, migration pathways and receptors and aid with site characterisation and is surmmarised below. The
general subsurface conditions are given in Section

3.6.1 Hwdrogeological model
The overall hydrogeological conceptual site mode! conmprises:

« Ashallow groundwater bearingzone is presentin fill materials, shallow residual soils and the weathered
top of shale bedrock The shallow groundwater is unconfined to semi confined and represents a
continuous, connected system. The groundwater gradient generally follows the topographic gracient from
south east to north west, Groundwater levels across the site range fromshallower than 1 mBGL in some
portions of the hardstand area, to deeper than & mBGL in the elevated portions of the site.

Some of the groundwater particularly in Area C (Table 2 4) is likely to be impacted by seepage from the
landfill area and from contact with some organics in this area with the highest concentration of armonia
detected in MAB4 (71 mg/L) and ML (T4 mg/L) on the downgradient side of Area C.

» Adeeper groundwater body exists in the Bringelly Shale becrock, likely associated with discrete fracture
zones at various depths within the rock profile, generally deeper than 10 mBGL. The Bringelly Shale is
typically a low permeable aquiclude with groundwater moverment isolated to discrete fracture zones and
bedding planes with litle or no vertical connectivity and limited horizontal connectivity. The deeper
groundwater appears to be interconnected across the site. Considering the standing water levels of the
deep groundwater to reach fhe shallow water system, both zones are presumed to be a continuous
systems, but with limited connectivity due to the low permeability shale.

The deeper wells appear to have the elevated filtered heavy metal concentrations (MW6, BH32 and
GW 08D) and are the more saline with conductivities rangngfrom 1 1.6 = 17.6 mS/cm. Ammoniumin the
deeper and shallow wells in shale was generally <5 mg/L.

o The landfill material is thought to be more permeable than its surrounding natural formations and, as
such, represents a water bearing zone. Groundwater in the landfill {also referred to as leachate in this
report) is saturated and is continuous with the shallow groundwater outside the landfill area. The
groundwater is potentially also in drect contact with the deeper groundwater. Currently the southern
portion of the landfill is covered with stockpiled clay soil, while the northern porfion extends under the
concrete hardstand.

The groundwater in the landfill material is likely to have elevated nutrients, ammonia and biological
oxygen demand 16 - 70 mg/L in sampling undertaken in Decerber 2015 in wells M4, GW 08, GWI09
and GW 13).

In porions of the site the shallow groundwater level is higher than the hydraulic head of the deeper
goundwater, creating a pofenfial for downward migration of potential contaminants from shallow
goundwater. The hydraulic head difference between the shallow and deep groundwater zones was recorded
to be between 0.6mand |.2mby EES in 2004, with the lowest head difference in the southern landfill area
increasing to the north west and down hydraulic gradienti.e. an increased potential for migration of leachate
fromthe shallow groundwater into the deeper shale away fromthe landfll area

Historically, downward migration rates would have been augmented by drect infiltration into the open pit,
causing the shallow hydraulic head in the quarried area to rise (further) above the hydraulic head of the
deeper shale and surrounding shallow grouncwater bodies. This potentially induced a radial flow away from
the landfill.

In the north west portion of the site a backfilled former quarry access roadis located vath identified depths to
at least 2.5 metres. Landfll materials were encountered in portions of the backfilled volume, are considered
to be associated with a separate shallow waste pit and not part of the main landfill.
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A purrping test carried outon a 4.9 m deep pumping well indicated the landfill matenial had a transmissivity
of 220 m¥/dand an equivalent hydraulic conductivity of 44 m/d (based on § msaturated thickness). The well
was purmped at 185 Lim. Calculations based on an estimated porosity of 0.25 and a saturated thickness of
8.5 mindicates there is potentially 17 — 23 ML of water in the main landfill area (not including Area C see
Tahle 2 1).

3.6.2 Contamination Sources Requiring Remediation

The primary contamination source is the existinglandfill material placedin the former brick quarry. The landfll
material while mostly construction waste also contains organic matter which is generating:

« Landfill gas; and
« Leachate resulting fromthe contact with surface water and groundwater infiltration.

The landfill material may contain potentially hazardous materials such as asbestos sheeting and drums,
engine blocks and other containers filled with petroleurn hydrocarbons or other unknown chemicals of
concem.

3.6.3 Chemicals of Concern

The landfill is a potential source of landfll gases (including methane, sulfides, carbon dioxide and carbon
monoxide) and also leachate. In addition to landfll gas and leachate the fill materials placed in the landifll
may contain chemicals of concem. The following lists the most likely chemicals of concern based on the
former land use.

Landfill gasses:

e Methane (CH,);

e Hydrogen sulfide (H.S);

« Carbon monoxide (CO); and
o Carbon dioxide {CO;).
Landiill leachate:

e Organics {petroleum hydrocarbons, benzene, toluene ethyl benzene xylene (BTEX), methane and
phenols);

» Inorganic (heavy metals, nutrients (N0, , NH, and PO;) as well as COD/BOD;

Soil contamination:

e Organics (petroleum hydrocarbons, BTEX, PAHS)

« Inorganic (heavy metals and asbestos)

To date some of these chemical of concern have not been detected at unacceptable levels on this site.
However the chemicals remain as “potential chemicals of concern” as they are conmonly found within land
filled areas and may be encounteredin isolatedinstances during future site works.

3.6.4 Potential receptors

Duringand postremediation works the followinghuman and environmental receptors are consideredin Table
3 5. The up dated Conceptual Site Model given in Figure 3 4,

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 214



Attachment 2 Revised Remediation Action Plan

Revised Remediation Action Plan
3 Elyard Street Nareflan, NSW Page |20
Report Ao, E1445 AT_RAP Rev3

Table 35 Potential Receptors

Receptor Medicipsporwsrouts  Riok
Workers during remediation Soil / Groundwater Dermal/  Medium/ High for impacted fill removal
Inhalation/Ingestion patticularlyin the area of landfilling
contamination. To be managed by CEMP
(including vapour monitoring and site
specific safety plan
Trench maintenance workers Soil / Groundwvater Inhafation  Lowpost remediation
Bunedservices (particularly sewer and  Infiltration and dissolution Medumto High in area of contanination.
stormwater) Lowpost remedation
Sumoundng Residents andworker Soil / Groundwater Inhalation  Mediumto High during site remedial
works. To be managed by CEMP, vapour
monitoring and site specific safety plan
Lowpost remedation.
Residential occupants Soil/Groundwater / Inhalation Low(post remediation)
Ground gasfodour
Groundwater Soil / Contact / Dissolution Lowto Medium die to low permeability of
shales (including migration off site).
Lowpost remedation.
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Figure 3 4 Conceptual Site Model

3.7  AESTHETCS

Based on the current information, some impacted odorous waste and saturated material would be removed
during site works.

VAhile some aesthetic issues (odour, sharps, & general rubbie) may be present during site works, these would
be removed during the remediation process and are not considered to have an impact on the site.
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38 WEATHER DATA

Narellan has a sub tropical climate with high late summer rainfall. The summary of the site weather is provided
in Table 2 1. The data is from Camden Airport AWS (Site number 068192 Latitude: 34.04 °S, Longitude:
150,69 °E, Elevation; T4 m).

Table 3 6 Climate data (Camden Airport, wwbhom gov.au, rounded)

Statistic Elerment J F M A M J J A 8 O N D Year
Mean max tenp (°C) W5 MBS WS BB WS 7T T3 181 R M2 W82 B4 N7
Mean mininumtenperature °C) | (53 158 142 11 7 45 23 38 68 88 128 152 102
Mean rainfall (mm) TR 3 881 T05 556 808 3B 41T WE €21 I 5T 7638
Highest rainfall (mm) B4R W BE 8 3 143 2% e M3 16T 183 1260
Lowest rainfall (mn) i 128 0 23 08 2 62 06 16 03 B8 0 W7
Highest daily rainfall {nm) 1252 156 934 108 B34 135 83 1426 814 1092 664 04 156
Mean days of rain 2 11 M 8§ 8T B8 81 T 8 8T 1§21 2

Max wind gust speed (kmh) 8 2 109 6@ 4 80 & % 108 & |02 108 108
Mean Samrelative hunidity(%) | 22 76 T oM @ 81 & 03 66 64 B2 68 M
Wean Samwind speed (knvh) 65 55 6 83 354 58 58 ¢ 9 a3 & 18 7
Mean Jpmrelative humidity (%9 | ¢ 22 2 82 2 8 @ 4 & 4T 8 4 4
Mean Ipmwind speed (knvh) 12 155 15 138 125 (38 46 188 81 10T 117 185 158

39 RiISKS, HAZARDS AND MITIGATION

Specific risks associated with excavating the landfill material, any potential contaminatedsoils, and exposure
to landfill gas, soil vapours and groundwater include:

o Health and safety risks to workers; (physical and chemical, see Table 3 7)

« Potential hazardous wastes (particularly asbestos, batteries, buried drums)

o Odours and dust from excavation of landfill material or pumping/reatment of goundwater; and
e Odours and dust from processing of landfill materials and treating groundwater.

The main potential hazards and mitigation measures for excavation of the former landfill are further outlined
in Table3 7.
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4. REMEDIATION GOALS AND CRITERIA

41 REMEDIATION GOALS

The remedation goals for this RAP. are consistent with NSW EPA SEPP 55 guidelines and Council's
contaminated land policy, andinclude:

« Meetingthe conditions of the planning consentand to render the site suitable for the proposed land uses;

« Demonstrating that the proposed remediation strategy for the site is environmentally justifiable practical
and technically feasible;

« Adopting clean up criteria appropriate for the future use of the site to mitigate possible impacts to human
health and the environment;

o Mitigatingpossible off site migration of contaminants (including migrations in exsting utilities such as the
sewer, stormwwater and other subsurface pipes or service trenches);

o Consideration of Council concerns outlined in a letter regarding request for further information in 7
September 2011,

o Consideration of to the principles of ecologically sustainable development in line with Section 9 of the
Contaminated Land Management Act 1997,

« Mnimising waste generation under the \W\aste Avoidance and Resource Recovery Act2001; and
o Toremedate all contarmination at the site so there are no unacceptable risks to off site receptors;

o To remediate the site to a condition where any residual contamination does not require long term
management using an EMP; and

« Demonstrating that the plans for site management of remediation work consider work health and safety,
environmental management, community relations and site contingencies.

4.2 SITE REMEDIATION CRITERIA

As the site is to be remediated to allow potential redeveloped for the site zoning (B2 and R3) which allows
for commercial and residential development (with possible basements), Schedule | of the NEPM (2013) is
considered as remediation criteria. As the site is a former landfill, the NSWEPA ground gas guidelines (EPA
2012) are also considered. The main criteria are referenced below and providedin Appendix D:

o Vapour Intrusion Health Screening Level D (HSL D) for commercialindustrial land uses including
premises such as shops, offices, factories andindustrial sites;

o Soil contaminants — Health based Investigation Level B for residential properties with minimal soil
access. \\here the NEPM s silent on wolatile organic contarmination the US EPA Regional Screening
Levels (Region 9) dated June 2015.

The selected soil remediation acceptance criteria correspond to EPA endorsed generic Investigation Levels
and represent conservative concentrations protective of human health and the environment (Appendix D).
In general the HIL B will be used for all areas of the site with reference made to the environmental
investigation levels as appropriate, i.e. in garden or landscaped areas. EILs are not considered at this stage
as no developmentplans are available. These criteria have been adopted as the default Remediation Criteria,
however, site confingencies outlined in Section 7 9 includes a provision for developing site specific risk
based criteria during the remediation work should these be better in achieving the remediation goals.

Conformance with the remediation criteria will be deemed to have been attained when soil validation samples
collected from similar lithology and depth show contaminant concentrations that are below the specified
criteria, or, as a minimum, the 95% upper confidence limit (UCL) mean concentration values of each
contaminant {volatile and non volatile) in the remediated area (i.e. across the excavated surface) is below
the respective criteria.
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43 GROUNDWATER
In selecting appropriate groundwater investigation remediation criteria, EI considered the following factors:

« The site nearest environmental receptor is Cross Creek approximately 150 m to the west flows info the
downgadient Narellan Creek and the Nepean River; and

« The site is serviced by an articulated (town) water supply and there are no licensed potable water supply
bores within 500 m of the site

Therefore for groundwater assessment purposes, the adopted remediation criteria are referred to as the
Groundwater Investigation Levels (GILs) and are sourced fromthe docurments listedin Table 4 1.

Table 4 1 Groundwater Remediation Criteria Source documents
Media Adopted Rationale
Guidelines
Groundwater NEPM 2013 Gls for  Groundwater Investigation Levels (GILs) for Fresh Water
fresh aters NEPM 2013 provides GILs for typical, slightly moderately disturbed, fresh

vaters, which are based on the ANZECC & ARMCANZ 2000 Trigger
\alues (T\&) for the 95% level of protection of fresh water aquatic
ecosystems. The 99% level will be applied for bio accunulative
contaminants (i.e. cadmiumand nercury). Where no reliable criterion is
gven, Elwill assess the results against the lower reliability criterion gven
in chapter 8.3.2 of ANZEC C/ ARMIC ANZ (2000).

NEPM 2013 Health based Screening Levels (HSLs)
Groundsater HSLs for  Given the resicential nature of the surrounding area andthe potential for
Vapour Intrusion impacted groundwater to migrate off site, the NEPM 2013 groundwater

HSLs for vapour intrusion were usedto assess for potential huran health
impacts from residual vapours resulting from petroleurn BTEX and
naphthalene ¥mpacts. The HSL A and HIL B thresholds for low and
medumdensity residential stes were applied for goundsater sampled

NHMRC 2011 GILs for Down gradient non potable water users

Recreational contact  NHMRC (2011) suggest that environmrental qualty standards for
chemicals in recreational waters shouldbe based on the assurrption that
recreational water makes a 10% contribution to chily 2 ltre average
intake. This provicks for a sinple screening approach in which a
substance occurring in recreational vater shouldbe at a concentration of
less than 10 times the drinking water criteria.

Where low reliability numbers are considered for the groundwater, EI may also consider risk based criteria
diring the remediation work should these be better in achieving the remedation goals.

44 GROUNDGASES

Usingthe charactenstic gas situation describedin the EPA{2012) Ground Gas Guicelines and the nature of the
existing buildings or proposed development for the site, an appropriate guidance value was obtained from
Table 4 2.
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Table 4 2 Guidance values for gas protection

Characteristic Required gas protection guidance value
Ucﬂ;m Low Medium- | public buildings, Standard Large
(€$) density high schools, hospitals, cormmercial commercial
residential | density shopping centres buildings (warehousing)
residential (offices, etc.) | and industrial
(strata title) buildings
1 0 0 0 0
2 3 3 2 1 (a)
3 3 3 2 2
4 g 5 (b) 5 4 3
5 g g ®) s© 5 4
] 6 (1) 8 (b) 8 (c) 6 6
Hotes:

2} frrexémumimreasuredmethane concentration exceeds 20%. increase to CS83.
B Residential developrrent not recorrmmended at CS4 andabove without pathvayintervention and high level of ranagerrent.
¢) Consideration of evacuation issues andsocial risks required

4.5 IMPACTED FILL, SOILS AND ROCK INTENDED FOR OFF SITE DISPOSAL

Prior to being removed from the site, excavated soils must be classified in accordance with the EPA (2014)
Waste Classification Guicelines (the Waste Guidelines’). Under these guidelines, soils (including fill) may
be classified into the following groups: General Solid V\aste, Restricted Solid Waste or Hazardous V\éste,
subject to laboratory test results for total and leachable contaminant levels, the later involving the Toxicity
Characteristics Leaching Procecure (TCLP). The total and TCLP results for each parameter will then be
interpreted against the respective EPA (2014) thresholds in order to classify the waste. Soils containing
asbestos may also be classified as Special Waste (Asbestos \Waste), assuming no other contaminant is
present at such a level as to render the material Restricted Solid Waste or Hazardous Waste.

Protocols for addressing asbestos or other potentially hazardous materials are ouflined in Sections 6.5 and
74.
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5. REMEDIATION TECHNOLOGY

5.1 REGULATORY OVERVIEW& REMEDIATION PROCESS OPTIMISATION

In order to attain an environmental outcorme, the NEPM guidelines (Volurme 1 Section 16) indicates when
assessing contamination, the preferred hierarchy for site remediation options andfor management should be
consideredincluding:

e on site treatment of the contamination so that it is destroyed or the associated nsk is reduced to an
acceptable level; and

« off site treatment of excavated soil, so that the contamination is destroyed or the associated risk is
reduced to an acceptable level, after which soil is returned to the site; or,

if the above are not practicable,
o consolidation and isolation of the soil on site by containment with a properly designed barrier; and

o removal of contaminated material to an approved site or facility, followed, where necessary, by
replacement with appropriate material,

or,

o vhere the assessment indicates remediation would have no net environmental benefit or would have a
net adverse environmental effect, implementation of an appropriate management strategy.

When deciding which option to choose, the sustainatility (environmental, economic andsocial) of each option
should be considered, in terms of achieving an appropriate balance between the benefits and effects of
undertaking the option.

Other considerations, as outlined under NSWW EPA (2007), in relation to measures for the mitigation of
goundwater contamination may include, but are not limited to:

« notifying of the affected property {(under the CLM Act, 1997) and the downgadient receptors;
« containment of the plume;

o active or passive clean up of contaminated groundwater (this mayinclude the concept of Clean up to the
extent practicable or CUTEP) which may include ongeing monitoring of goundwater, andfor confingency
plans and management plans to mifigate risks; and

« legslative control through restricting groundwater use in and down gradent of the contarminant plume.

Anumber of remediation options were reviewed (see Appendix E) for the site to examine the suitability of
each method for the purpose of making the site suitable for the intended land use(s). This review included
consideration of surroundng land uses, the geological and hydrogeological limitations at the site, as well as
the followingissues:

« Dewelopment requirements (residential, open space and cormmercial)

o Prioritisation of works in areas of most concern,

o Ability of remedial method to treat contamination with respect to material andinfrastructure limitations,
e Remedal timetable;

o Defensible methodto ensure the site is remediated to appropriate levels /validation criteria; and

« Regulatory compliance.
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Due to the nature/size of the project consideration of the need for an environmental protection licence may
also be required which needs to consider Schedule | of the Protection of the Environment Operations Act
{1997) particularly but not limited to clauses:

« 5  Contaminated soil treatment

o I5A Contaminated groundwater treatment
e [6  Crushing grinding or separating;

o 48 Transportation of trackable waste

5.2 TECHNOLOGY REVIEW

A number of soil and groundwater remediation technologies were also reviewed as part of the remedial
options review process, using the following primary information sources:

o USEPACLU IN website (hitps:/fclu in.orgremediation/); and

« Recent experience with landfills in the Sydney Metropolitan area (including site auditor review and sign
off).

Discussion on the various remediation technology options is provided in Appendix E. Each of the available

remediation technologes except ones that are not cormmonly usedin Australia (like in situ thermal or steam

injection) are summarised and ranked in terms of their suitability for treatment of soils, landfill reclamation

and groundwater are summarised in Table 5 1. The ranking process is further discussedin Section E1.3 in

Appendix E.
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5.3 PREFERRED REMEDIATION TECHNOLOGY

The various remediation options revewed in Appendix E are summarised in the formof a technology matrix
to assess their suitability for the various subsurface materials at the site, the primary objectives of the
remediation works program and their ability to improve the downgradient water quality. The ranking of the
remedial options in Table § 1identifies the following options as being suitable to remediate the Narellan site:

e Groundwater recovery and treatment, and

« Excavation and waste segregafion for:
On site reuse of suitable. non hazardous matenals; and
Off site disposal of un suitable or hazardous materials.

The remedal options review (Appendix E and Table 5 1) classed the landfarming method as not being
preferred for site remediation, due to the potential for emissions of volatile hydrocarbons and associated
odour impacts on the surroundingenvironment during the site works. Itis acknowledgedin NSWEPA(2014)
Best Practice Note: Landfarming, however, that where fill materials contain low concentrations of volatile
compounds and biological degradation (bio remediation) is the main mechanismfor the remedation process,
landfarming in this case would be a more environmentally sustainable remedal strategy, which minimises
waste and maximises the amount of material that can be recycled andreused

As such the preferred remediation strategy is a combination of excavation, waste segegafion and bio
remedial landfarming for on site reuse, or off site disposal of spoil in accordance with the NSWEPA (2014)
waste classification guidelines.

In summary, the preferred remediation technologies can be combined to provide a preferred remediation
strategy, which mayinclude the following technologies:

o Dewatering of the landfill area to allow excavation of the landfill material,

o Bio remediation and removal of potential primary sources of contamination within the landfll material,
vhich may include, but not be limited to, hazardous materials, organic materials (timber, putrescible
waste), and foreign objects {car bodies, tanks, drums efc);

« Recycling of suitable materials including metal (as above) and timber products (such as wood chips) for
off site use;

« Dispose of contaminated fill. or unsuitable soil, rock or material mentioned above exceeding the RAP
criteria to landfill; and

o Treatmentof contaminated groundwater (which may accumulate in excavations) using a packaged water
treatment plant typically used in Sydney for excavated sites. The treated GVWmay be reused on site or
disposed either to stormwater or sewer under licence.

54 SITE PREPARATION AND LICENCES /| APPROVALS

SEPP 55 (1998) - Renediation of Land, details when a consent is required for remediation works. Under
SEPP 55, proposed remediation work is considered Category | work where there is the potential for
significant environmental impact and therefore requires development consent. Remediation work which is
considered to be Category 2 works does not require consent.

In Camden, Category 2 remediation works are not applicable as the requirements of the Sydney Regonal
Environmental Plan - Hawkesbury Nepean River (No.20 1997) supersedes SEPP §5. Part 3 Clause 11
subclause (4) requires consent for any remediation works.

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 229

ORDO05

Attachment 2



ORDO05

Attachment 2

Attachment 2 Revised Remediation Action Plan

Revised Rermeciation Action Plan
3 Elyand Street, Narefan, N\SW Page |95
Report Ab, E1445 AT_RAP Rev 3 o

The process for council to consider Category | remediation works is outlined in Figure 4 of the Camden
Council Contaminated Land Management Policy 3.12 dated February 2008. General regulatory approvals
may also be required but are limited to:

« Council conditions of consent {yet to be determined).
« \WorkCover notification of any demolition of slabs and asbestos removal work; and

o License from DPl Water/Council/Sydney Water for groundwater extraction/reatment/disposalfrade
waste (if required.

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 230



Attachment 2

Revised Remediation Action Plan

Revised Rermeciation Action Plan
3 Elyand Street, Narefon, NSW

Report Nb, E1445 AT_RAP Rev 3 Page |36

6. REMEDIATION VETHODOLOGY

6.1  OVERVIEWOF REMEDIATION
Following approvals and site establishment; the main site remediation works would include but not be limited
to:

Stage 1 works:
o [nstallation of suitable groundwater recovery wells/trenches in landfill material,

o Construction of groundwater storage pondsAanks/bladders and associated teatment systems for
disposal (to stormwater or sewer) or for on site use for dust management;

o Construction of stormwater diversion drains to dvertany “clean” stormwater aroundthe proposediandiil
excavation (see Figure 3);

o Construction of waste segregation, crushing and storage areas (including hazardous material storage),
and

o Establishment of environmental controls {air, water, dust, odour etc.).
Stage 2 works:

» Excavation andremoval of landfill material including segegation of the material to be removed from site
orreused on site;

« Ongoing goundwater recovery and treatment;

o \erification of the impacted groundwater plurme within the shale bedrock; and

o Assessmentof the potential vapour risks posed to previously identified receptors.

Stage 3 works (ongoing throughout operations):

« Segegation, crushing, waste classification and suitability assessment for material to be re used on site;
o Bio remedial landfarming of fill impacted with organic compounds of low volatile content;

« Stockpilingand placement of suitable material into landfill void; and

o Geotechnical testing for compaction control.

Stage 4 works (ongoing throughout operations):

« \alidation sarplingto confirm that all the contarmination has been removed to allow the development of
the site for residential purposes; and

o The date of completion of the remedation work is when the Site Auditor has completed the review of a
draft validation report and has issued a statement that the Site Audtor has received all necessary data
required to prepare a Section A Site Audit Staterment.

6.2 PRELIMINARIES

The remediation of the contamination identified at the Camden site requires preparation of the appropriate
CEMP, staging or project plan, community engagementplan and an appropriate site specific work health and
safety plan in order that all necessary approvals and licences are obtained from the requlatory authorities to
enable the remediation work proceed.

Establishment of environmental controls, site access and security and implementation of community
engagement plan is require prior to commencement. A project plan should also be developed to outline
engineering design for excavation support (if required), water freatment requirements and design, stagng of
excavation works, stockpiling, loading and fraffic requirements and stabilisation works,

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 231

ORDO05

Attachment 2



ORDO05

Attachment 2

Attachment 2

Revised Rermeciation Action Plan
3 Elyand Street. Narefon, NSW

Report Ab. E1445 AT_RAP Rev 3 Page |37

As part of the preliminary tasks a remediation workshop was undertaken with the appointed contractor to
further develop any remedial measures, excavation pians and environmental management requirements.

Also prior to commencing work the site contractor is to prepare a staging or project plan that outlines the
basic stages of the remediation works. The stagngplan should include but not limited to:

« Stagngofareas to be excavated,
o Areas designated for stockpiling, amenities, soil and groundwater treatment;

e Truck movement to allow loading to mitigate impact to the surrounding residents and council
infrastructure, and

« Proposedenvironmental mitigation measures,

6.3 LEACHATE/GROUNDWATER RECOVERY & TREATMENT

Preliminary calculations indicate there is potentially 17 - 23 ML of water in the landfill that will require
dewatering prior to and during excavation. This water would be pumped from a single or multiple recovery
wells or sumps in the main landfill (see Figure 3). During a pump test, pumping rates of 185 L/m (approx.
266 kL/d) was achieved fromone 4,9 m deep well,

Conventional landfill leachate/groundwater treatments can be classifiedinto three major groups:
a) leachate pumping: recycling and combined treatment with domestic sewage,
b) Dbiodegradation: aerobic and anaerobic processes and

¢) chemical and physical methods: chemical oxidation, adsorption, chemical precipitation,
coagulationfocculation, sedmentation/flotation and air stripping.

To deal with the large volume of water to be purmpedfrecovered fromthe landfill matrix, itis envisaged thata
nurber of processes would be required to allow the folloving re use or disposal opion including:

« Recycling of the water for environmental controls;
e Punping of the stormwater to the stormwater systemvia the Council street stormwater system, or

o Disposal to sewer with a Trade Waste Licence from Sydney Water. In the local area any wastewater
appears to flow to the Vibst Camden \astewater Treatrment Plant (WWTP) which includes Tertiary
freatment (with additional Phosphorus removal and disinfection) and is re used at the Agricultural
Institute or discharged via Matahill Creek to the Nepean River

Sydney Water considers applications to discharge groundwater during a site remediation on a site specific
basis where:

o There is eMdence the grouncdwater was prevously contaminated by man made sources;
o The groundwater is treated to meet Sydney Waters' acceptance standards,
o |tis purpedto sewer through an approved flow measurerment device

« An approvedrainfall cut off device is installed to delay dscharge during and immedately after a rainfall
event, and;

e Aplan is provided outlining the anticipated time frame of the remediation.

Sydney Water do not permit groundwater and surface water collected during excavation and construction to
be discharged to the system These media must treated and discharged to the site stormwater drainage
system.
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It is envisaged that the groundwater residing within the former quarry would be managed and treated as
follows:

o Punping to a series of treatment/storage ponds (or bladders) and/or readily available off the shelf
containerised water treatment systems to adjust/treat pH, ammonia load, odour, and BODs

o Settlementfiltration to manage sediment or suspended solids load, and
e Pumping of batch treated water for recycling{e.g. dust control) or off site disposal.

The actual storage and treatment system will depend on the further sampling of the groundwater to obtain
basic water quality parameters (pH, Biological Oxygen Dermand (BODs), Nutrient load (Total Nitrogen, TKN,
Ammonia, Nitrate, Nitrite, etc.), Total Dissolved Solids (TDS), Suspended Solids, Sulfate, Terperature and
quantity.

Preliminary dewatering and treatment flow path is shown in Figure 6 1 and prefiminary location of purmping
wells, storage ponds and freatment areas are shown on Figure 3 (atend of text).
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6.4 LANDFILL EXCAVATION, CLASSIFICATION & VALIDATION

Excavation is considered to be the option that best meets the remediation objective as it would resultin the
whole site being suitable for the intended land use without ongoing liabilities or restricions. The methodis to
excavate all the fill material and screen for suitability to remain onsite. Under this scenario, material which is
not suitable due to contamination issues or contains hazardous materials would be further managed and
dsposed off site in an appropriate manner.

Any geotechnically unsuitatie material (such as imber or organic matter) would either be disposed offsite or
reusedon the surface in landscaped areas following suitable processing (chipping or composting). Materials
that are suitable for on site reuse, and which is geotechnically suitable, would be reinstated into the brick pit
with appropriate compaction.

The following subsections provide further detail on the landfll remedial works would be undertaken and
fllustratedin Figure 6 2 which provides a flow chart for the overall process.

Following removal of the site capping material for classification and re use, excavations of the underlying
landfll and any other impacted soils is required to the base of the former quarry. This work should be
undertaken in a staged manner across the site with:

e Area | inthe eastern area of the landfill, and
e Area 2in the remaining part of the landill.

All materials would be selectively excavated and tracked from cradle to grave as required by the waste
Quidelines. Stockpiled location, size, and environmental control measures are described in Section 6.5 and
1.3. Material can be classified for either retention on site if contaminant levels are below the NEPM
Residential or Commercial criteria or off site disposal in accordance with the waste guidelines. Any stockpiled
material should be sampled in accordance with NEPM(2013) Schedule B2 guideline and NSWEPA waste
quidelines and exerrptions for ENMand VENM

64.1 Excavation and Pre screening

An excavator would remove the contents of the landfill and either drectly load the matenial to a grizzly to
separate the divide the material into less than or greater than 75 nmm size or remove larger items (such as
car bodies) or hazardous material for separate stockpiling for recycling or disposal. This preliminary
separation process would be aided by a site spotter as required.

Afront end loader then load the excavated materials onto a conveyor or wheeled haulerAruck to be further
processed or placed in manageable stockpiles or specific waste bins (for bulky items, such as, car bodes,
whitegoods and lengths of steel cable). The various materials and expected finds are outlined in Table 6 1.

Table 6 1 General Landfill Materials Following Pre Screening

Large materials +  Concrete, rubble, bricks, boulders
>75mm *  Rubbish (including steel and other metals, plastic, glass etc.)
»  Organic material (wood, green waste etc,)

Soil, clay, fines <20mm, ash

Fine gravel 5 20mm

Gravel 20 75mm

Building materials (gyprock, broken bricks, etc.)
Rubbish (glass, metal, organics)

Car bodies, tyres and engine blocks,

ire ropes and possible conveyor belt

Tanks & drums

Vhitegoods

Hazardous materials (asbestos, liquid in containers)

Soils/Gravel
<75mm

Other Expected Finds
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64.2 Maternal Processing

The landfill material would then be processed into suitable or unsuitable materials for reuse in the
landfill/quarry void or disposed of off site.

Itis envisaged that the landfill material separation (or Screening) would involve a trommel (i.e., a revolving
cylindrical sieve) or vibrating screens separate soil (including the cover material) from solid waste in the
excavated material. The size and type of screen used depends on the end use of the recovered material. The
size of the screen would be typically, a 75 mmscreen Is used for separation. Smaller mesh screen may also
be usedto remove small pieces of metal, plastic, glass, and paper. Trommel screens are more effecfive than
vibrating screens for basic landfill reclamation. Vibrating screens, however, are smaller, easier to setup, and
more mobile.

The general processing is ouflined in the flow chartin Figure 6 2 andinclude:
Concrete/Rubble,

o Crush <765 mm

« Stockpile in designated area

e Reusein quarryvoid

Rubbish,

o Remowe larger steel and other metals objects for recycling
o Separate plastics/fabric for dsposal

o Tyres for disposal or recycling

« Painted timber to be segegated for disposal

Organic Matter,

« Timber (not painted) for chippingandre use in landscaping,
o Organic matter composted andre use in landscaping.

The processed materials would be stockpiled prior to placement back into the landfill/quarry void. The
stockpiling of the various materials is further discussedin Section 6.5.
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64.3 Environmental Monitoring & Odour Control

Environmental monitoring (includng air cuality assessmenf) would be conducted to demonstrate that workers
atthe site and members of the general public are being protected fromodour, fugitive emissions, dist, noise,
vibrations, groundwater, treated groundwater disposal during the remediation work, Any monitoring would be
outlinedin the Environmental Management Plan to be prepared by the site contractor.

Al open excavations and treated soils would be monitored during the remediation works with a
photoionisation detector (PID), to ensure ambient air concentrations of volatile organic compounds are within
acceptable safe work limits. The proposed remediation and validation works has the potenfial to pose health
risks to workers in the immediate vicinity of any contaminated soils. Mitigation measures, includingmanitoring
of armbient air conditions for volatile organic compounds, would be necessary to minimise the potential
impacts. The remediation works could also generate dust impacts for nearby residents.

The boundary air quality manitoring progamwould be prepared by the relevant contractor in accordance vath
the RAP. As a minimum, two hourly monitoring will be maintained at selected monitoring points to address
potential sensitive receptors such as the nearby residents. Aminimum of four monitoring points on the four
boundaries would be established and monitoring would also be carried out during the staged excavation.
Action levels and specific control measures would be describedin the site EMP and mayinclude, but will not
be limited to the following;

« Establishment of monitoring points

« use of vapour masks or respirators for works in some areas of the site

o vetlingdown the excavated material with the use of water sprays

« covering of all contaminated material loaded onto trucks for off site disposal

« reduce the volume of soils excavated, and

o use of odour suppressant sprays, particularly at locations where contaminated soil is excavated /
disturbed.

The environmental monitoring would continue during all stages of excavation.
6.5  STOCKPILING, PROCESSING & SEGREGATION

6.5.1 Material Processing

Solidmaterials would be excavated and be visually assessed bya trained spotter for visible bonded asbestos
andother potentially hazardous materials (such as unknown drums, unexpectedstainingor odours). Asbestos
has not been identified at the site to date, however itis conmonly present in uncontrolled landfill materials.
Any asbestos containingmaterials or potential hazardous substances are to be quarantinedin the appropriate
bunded or contained area for subsequent classification and off site disposal.

All stockpilingis to be undertaken on concrete hardstands andhave appropriate drainage measures to collect
any likely water from the excavated material.

Once wvisible asbestos/azardous materials has been removed from the excavated matenal, they would be
processed to rermove other larger foreign objects such as timber, car bodies, engine block etc. through visual
inspection or screening though a gid. Materials that have been cleared of visible asbestos containing
materials {and randomly tested for non vsible asbestos) would be screened based on size. The size fraction
geater than 75mm wll be further screened or manually separated into geotechnically suitable bricks, soil,
rubble and concrete, and putrescible waste.

The rubble will be crushed and reused as backfill material while the putrescible waste will be separated into
general rubbish (for offsite disposal), and timber (for chipping and reuse in landscaping).
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The less than 75mfraction will alse be further screenedand crushedaccordingto size and would be reused
as backfill. Soil fractions will require validation testing to confirm that it is suitable for onsite reuse. The
sampling rate and methodology for validation of screened soil is providedin Section 6.0

Soil material that fails the site criteria would be further classified for waste dsposal before being transported
to landfill.

Due to the scale of earth works required and the space necessary for sortingand storing materials it is likely
thata staged approach wouldbe necessary. A possibie site layout for the works is presented in Figure 3 (at
end of text).

6.5.2 Hazardous Materials Removal

All hazardous materials identified duringthe excavation process are to be removedfromthe site bya licensed
and competent contractor in accordance with regulatory requirements, and disposed at suitably licensed
landfills. The transportation and management of asbestos waste must be carried outin accordance with Part
7 of the Protection of the Environment Operations (\Waste) Regulation 2014 (Waste Regulation 2014), which
includes;

* Appropriate packaging, sealing, covering andfor wetting of the waste, as is required for the form of the
asbestos contamination (i.e. bonded asbestos, friable asbestos or asbestos contaminated soil);

« Reportingon transportation of asbestos waste by the transporter to the NSWEPAas required under Part
1, Section 79 of the V\aste Regulation 2014; and

« Disposal to an appropriately licensed (i.e. lawful) premises, with proper advice to the occupier of the
premises, while incorporating measures for the prevention of dust generation, in accordance with Part 7,
Section 80 of the \Waste Regulation 2014,

At the conclusion of the landfilhazardous materials removal a competent environmental consultant must
inspects the site and certify that all hazardous materials have been removed.

As ACM may in the landill to be excavated, air monitoring for asbestos fitres should be conducted during
any removal of asbestos in soil remediation works. As the landfill material is still likely to be saturated, any
asbestos fibres are unlikely to become airborne, s0 any monitoringshould only be undertaken duringasbestos
processes that may generate dust (also see environmental management).

All asbestos fibre air monitoring must be conducted in accordance with the Guidance Note on the Membrane
Fitter Method for Estimating Airborne Asbestos Fibres [NOHSC: 3003 (2005)] and analysed by a NATA
accredited laboratory. The criteria and actions that will apply to this project are summarisedin Table 6 2.

Table 6 2 Summary of asbestos in soil control measures
Control Level
(fbresim) Control / Action
<0.01 o No Action. Continue vith existing control measures
=001 *  Asbestos Consultant to notify Site Controller and provide results as soon as practicable.

e  Site Controller to notify Licensed Asbestos Removal Contractor.

¢ Asbestos Consultant & Site Controller to review current control measures and ingrove, where
applicable, This may include improved work practices, use of further control measures (e.g plastic
screening of wet wipingtechniques) or changng the work methodology.
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Control Level
Control / Action
(fibresiml)
=0.02 e Asbestos Consultant to notify Site Controller and provide results as soon as practicable.
e Ashestos Consultant to advise Licensed Asbestos Renoval Contractor to stop work immedately.
¢ Asbestos Consultant to condiict investigations to establish cause of problem
*  Asbestos Consukant to achise Licensed Asbestos Removal Contractor on necessary works to rectify

problem
Asbestos air monitoringto be continued by Asbestos Consultant.
e  Contractors will be allowedto return to works area after results are <0.01 fibresimi.

6.6 DemoLIMON OF CONCRETE PAVEMENT

Following landfill excavation and processing all associated driveways and concrete pads are to be removed
and crushed to be recycled on site or used as filling within the former quarry void. The concrete removal and
reuse/disposal works should include:

« institution of environmental controls and monitoring locations;

o segegation and stockplling and crushing of concrete;

o recycling of reusable materials;

« site monitoring to ensure no asbestos is identifiedin paverment material (e.g. as formaork),
o removal and disposal of hazardous material (if identified);

The removal of the various concrete slabs and pavements may identify potential contamination or unexpected
finds (Section 7.4) not previously encountered. The treatment of this contamination is discussed in the
contingency planning.

Following demolition, processing and crushing, the material could be reused on site following appropriate
testing or removed to an approved facility for disposal or reuse,

6.7 REMEDIATION TASKS & TIMEFRAME

6.7.1 Preliminary Schedule

The proposed remediation works, further characterisation (e.g. asbestos) validation sampling tasks a
reporting and indicative imeframes are summarisedin Table 6 3.

Table 6 3 Remediation and validation tasks with approximate timeframes

Remediation Phases  Tasks Validation Schedule
(approx. only)

Approval of DA for site To Be Confirmed (TBC)
preparation and
remediation
Prelirrinaries & Site Preparation of WHS and TeC
Establishrrent Environmrental

management plans

Preparation of stagngplan

for the remediation works

Signage, fencing etc.

Unexpected find Reassess needfor further  Dependenton unexpected TBC
rermediation remediation fnd as per RAP
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Remediation Phases  Tasks Validation Schedule
(approx. only)
Excavation of landhil Wahste classification Waste classification TBC
material Deterrrine need for soil Disposal cockets
treatrrent if concentration Ay citor inspection
hich
Unexpected finds
Excavation of cover Excavation of onsie Msual inspection for TBC
meterial stockpiled soils unexpected finck
Bio remedial landfarmng of  Bio remedal landfarmingin - b accordance with RAP TEC
organic impacted soils designated area
Concrete paverrent Noise, cist odour I accordance with RAP TBC
removal monitering
Unexpected fincs
inspections (includng
auditor)
Monitoringvapour Post remediation Closure agninst TBC
assessment/risk vapour/goundgus teststo  acceptance criteria, or
assessirent (if required assess effectiveness of clean up to extent
treatrrent to miticate offsite  practicable (if required.
migrabon.
Reportng Post validation reportingon  Docurrenting above works, TBC
remecial works and sanping and analyical
validation sanpling. results, to be issued to
NSWEPAsite auditor to
enable preparation of
Schedule ASite Audit
Staterrent and Report

6.7.2 Remediation Hold points

Specific hold points in the remedation work are required that may specific sampling and analysis, decision
regarding further assessment or remediation and approvals required by the condifion of consent and the site
auditor are outiined in Table 6 4. These hold points are designed to minimise remediation risks and icentify
the outcome/criteria that need to be met for the hold point to be removed.

Table 6 4 Remediation hold points

Remediation  Tasks Hold point Requirement

Phases

Preliminaries & Preparation of VVHS and Submission of plans for Site auditor to approve

Site Establishrment  Environmental management plans approval EMPs etc.
and

Excavation of Waste classification (stockpiles) Geotechnical assessment  Expert achice

FiliSurficial Soils  peterrrine need for soil treatment Waste classification Dependng on results,
Failure of the landfill material into Treatrrent systemsetyp  |aboratoryturnarcund time
the excavation void Aucitor inspection and inspections
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Remediation  Tasks Hold point Requirement
Phases
Final Assessing suitabifity for backfil Samgling andinspections  Approval by Site Auditor
quarryfandil Valicktion sampling
surface
Concrete Noise, cist odour monitoring Monitoringin accordance
paverrent rerroval Unexpected finds inspections vith WHS Plan and
{including auditor) operational EMP

Post excavation Post remediation vapour/gound gas  Vapour testingandresults.  Approval by Site Auditor
vapour/groundgas  tests to assess effectiveness of
assessment/risk treatrrent to mitigate offsite

assessment migation.
Reporting Post valication reporting on remedial  Report preparation and Auditor sign off
works andvalidation samgling. submission
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7.

71

SITE MANAGEMENT PLAN

RESPONSIBILITIES AND CONTACTS

The overall responsibiliies and capabilities for the remedation are outlinedin Table 7 1.

Table7 1

Site Management Responsibilities

Responsible Party

Details/Contacts

Principal Contractor (PC) TBA

Property Owner (includng Dibblar Pty Limited , Jimbalia
client/owner representative) Pty Limited,  Greenfields

Development  Corporation
limted , D \tocco
Constructions Pty Limited

Environmental Management TBA
Coordnator (EMC)

Earthworks or Remedation TBA
Contractor

Minimum Capability 8 Responsible for:

Overall managenent of the site remedal activities. Has
all appropriate WorkCover and associated licences.

Preferably accredted for the AS/NZS 14001:2004
Environmental nanagement systems;

Management of the site and associated remedal
activities, particularly with respect to policy and
operational procedures.

* ensure that the site remediation works are carried
olitin an environmentally responsible manner;

e liaise between the appointed Environmental
Consultant and Council providng regular updates
andinforming of any problers encountered;

« ensure that all environmental protection measures
are in place and are functionin g correctly durin g site
remediation works; and

«  reportany environmental issues to owaer.

Licenced by VWbrkCover for the appropriate works stages
(includng asbestos removal, denwlition, tank removal
and disposal, and waste tran sportation.

o ensure that all operations are carried out as
identified in the RAP, as drected by the project
manager or environmental consultant

« preparation of daily field records (includng truck
movements and waste dsposal) to be kept by site
forerman/superintendent

*  induct all employees, subcontractors and authorised
visitors on procedures with respect to site works,
V\H S and environmental management procedures;

*  reportany environmental issues;

* maintain site incuction, site visitor and complaint
regsters,

« fugtive emissions and dust leavingthe confines of
the site must be suitably controlied and minimised;

* water containing any suspended nmtter or
contaminants must not leave the site in a manner

which could pollute the environment, and nust be
minimised and suitably controlled;
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Responsible Party Details/Contacts Minimum Capability 8 Responsible for:
Eathworks or Remedation TBA *  wehicles shall be cleaned and secured so that no
Contractor (continued) mud, soil or water are deposited on any public

foadways or adacent areas; and

* noise and vibraion levels at the site boundaries
must comply with the legslative requirements.

Environmental Consultant TBA Merber of the Australian Contaminated Land Consultants

Association

*  cily supervision of remedation in eary stages of
vork to ensure that all operations are carried out as
identified in the RAP {dermolition and remediation);

*  preparation of daily field recorcs

* undertaken waste classification and wvalidation
sampling

*  advise should scenario arise deviating fromthe RAP

*  prepare report on potential

o prepare remediation and validation report for
submission to audtor,

Site Auditor M RodHarwood Accredted by the NSWEPA

(Environmental Strategies) . Reyiewing proposed remedation strategies and
ensuring remedation is technically feasible,
environmentally justifiable and consistent \ith
relevant legslation and guidelines,

o review actions taken dermliion, earthworks or
remediation contractor;

e  |Inspect unexpected finds and final excavation
surface prior to covering

o ensure all works have complied with the RAP and
remedial procedures deemthe site suitable for the
intendedlanduse.

o  Prepare site audt staterment and report to confirm
site is suitable for residential development,

7.2 SITE AUDITOR INSPECTIONS

Inspections of the site by the Site Auditor at key milestones during the remediafion works must also by
conducted to:

o Enable the auditor to view the overall excavation process and any unexpected finds;

o Enable the Site Audtor to observe the implementation of the environmental management measures and
validation sampling; and

o Informthe Site Aucit Staterment, which is recuired to be issued following completion of the excavations
works to ensure that the site is considered suitable for the site zoning.

7.3 MATERIALS HANDLING AND MIANAGEMENT

Table 7 2 summarises the measures that should be implemented in respect of materials handling diring
excavation and remediation works at the site.
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Table7 2  Materials handling and management requirements

ltem Description/ Requirements
Earthworks contractors Excavation of fill materials should be completed by a suitably qualified contractor to ensure:
*  All site staff are aware of the environmental and health and safety requirements to be
adhered to;
*  There is no discernible release of dust into the atmosphere as a consequence of the
works;

* There is no discemible release of contaminated soil into any waterway as a
consequence of the works; and
«  There are no pollution incidents, health impacts or complaints.

Stockpiling of materials All stockpiles will be maintained as follows:

*  Stockpiles must be located on sealed surfaces such as sealed concrete, asphatt, or high
density polyethylene;

«  Should stockpiles be placed on bare soils, these soils should be placed on yet to be

remediated areas. Contaminated matenials should only be stockpiled in locations that

do not pose any environmental risk (e.g. hardstand areas);

Excavated soils should be stored in an orderly and safe condition (<2m heighf);

Stockpdes should be battered with sloped angles to prevent collapse;

Stockpiles should be covered or lightly conditioned by sprinkier to prevent dust blow;

Should the stockpile remain in situ for over 24 hours, silt fences or hay bales should be

erected around each stockpile to prevent losses from surface erosion (runoff); and

o  Stockples will be strategically located to mitigate environmental impacts while
facilitating material handiing recuirements,

Stockpile locations The location of the stockpiles will be selected to fit with the expected stages of the project.

Stockpiles will be located in accordance with the following general requirements:

*  stockpiles will only be placed at approved locations

«  stockpiles will be strategically located to mitigate environmental impacts while facilitating
material handliing requirements

«  Contaminated materials will only be stockpiled in non remediated areas of the site or at
locations that do not pose any risk of environmental impairment of the stockpile area or
surrounding areas (e.g. hardstand areas).

Loading of material Loading of stockpiles / matenals will be as follows:

+  Transport of contaminated material off the site is to be \ia a clearly distinguished haul
route.

*  IMeasures shall be implemented to ensure no contaminated material is spilled onto public
roadways or fracked off site on vehicle wheels. Such measures should include the use
of a wheel washing/cleaning fadility, placed before the egress point on the site, and
should be able to handle all vehicles and plant operating on site.

* Residue fromthe cleaning facility should be collected, and either dewatered on sitein a
contained bunded area or disposed as a slurry to an approved facility. Such residue will
be deemed contaminated unless proven otheraise.

Transport of materials (off  Prior to being assigned to an appropriate waste disposal facility, all waste fill/soils should be

site)

classified in accordance with the NSVWEPA (2014) Waste Classification Guidelines, If prior

immobilisation treatment of the waste soils is required, disposal consent will be obtained from

the NSVWEPA prior to spoil transport.

o Al trucks transporting soils from the site are to be covered with tarpaulins (or
equivalent).

*  All haulage routes for trucks transporting soil, materials, equipment and machinery shall
comply with all road traffic rules, minimise noise, \ibration and odour to adjacent
premises, utilise state roads and minimise use of local road.

« Al deliveries of soil, materials equipment or machinery should be completed during the
approved hours of remediation and ext the site in a forward direction.
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ltem Description/ Requirements

* Removal of waste materials from the site shall only be carried out by a recognised
contractor holding the appropriate EPA NSWlicenses, consents and approvals.

«  \Maste must be transported less than 150 km fromthe source (POEQ, Waste, 2014) and
landfills are required to be licensed for the category of waste they are scheduled to
receive.

Material tracking (off site) Materials excavated from the site should be tracked from the time of their excavation until
their disposal (“cradle to grave™). Tracking of the excavated materials should be conpleted

by recording the following:
¢ Ongn of material;
*  Material type;

*  Approximate volume; and

*  Truck registration nurmber.

Disposal locations will be determined by the remediation contractor. Disposal location, waste
disposal documentation (weighbridge dockets) and the above listed information should be
provided to the remediation consultant for reporting purposes.

Material visual inspection Followingthe completion of remedial works as specified within this RAP, the following applies:
prior to validation sarrpling. « A suitably qualified environmental scientist should undertake a Misual inspection of the
work area. [If vsual observations indicate contamination, the earthworks contractors
should rectify any issues arising from the inspection (i.e. further excavation or ‘chasing
out’ until seils show no evidence of contamination based on visual inspection andfor
odours); and
+  Following satisfactory completion of the visual inspection. validation sampling of soils
should be completed. Validation sampling is discussed in Section 8.
Only following satisfactory validation, will remedal works be deemed as completed.

74 UNEXPECTED FINDS PROTOCOL

While there are many expected finds that will be identified during the landiill excavation, there is the potential
for unexpected objects or situations to be encountered. This may include strange odours, unusual staining or
colour of soils/material. non aqueous phase liquids (fuels or solvents) and the potential biological hazards
(e.g. buried carcasses). Shouldunexpected finds be encountered duringsite works, the followinghierarchical
approach should be adopted (see Table 7 3). The site auditor nust also be notified without delay of all
unexpected finds.
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Table7 3 Unexpected Finds Protocol

Unexpected or unddentified 1ank, stain, asbestas, odour found,
immediately cease wark and contact the site foraman

b

Site foreman to construct tempoarary high visibility barricading to prevent worker access,
Foreman to apply appropriate stormwater/sediment control measures,

|

Site foreman to take appropriate measures to arrange an inspection by the
Environmental Consultant

Enviranmental Consultant to undertake site inspection and collect representative
samples for analysis as per sampling procedures outlined in this RAP.

l

Erwironmental Consultant to assess field screening and/or laboratory analytical results
against documented site criteria outlined in this RAP

B e T, B O N TN, . |
¥ N
If substance/item s assessed as If substance /item is assessed as
not presenting a risk to human presenting a risk to human heaith
health then:

.

Enviranmental Consultant to
supervise remediation and

undertake validation sampling as

Site foreman to remove safety
per RAP

barricades and envirenmental
controls and continue works

Site foreman to remove safety
barricades and environmental
controls and continue works

———————————— - ———— ——— -

Environmental Consultant to submit an assessment/validation/clearance to site foreman
for distribution to Client and appropriate regulatory authorities or addendum ta RAP (if
required)
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75 MANAGEMENTPLANS

All work should be undertaken with due regard fo the minimisation of environmental effects and to meet all
statutory environmental and safety requirerments (Section 7.5). An Environmental Management Plan (EMP)
should be developed for the site works by the site contractor/builder which should also take into account any
Council DA conditions and quidance includng but not limited to:

«  Council Condtions of Consent;
« Camden Council Development Control Plan;
« Guideline for the Preparation Of Environmental Management Plans, DIPNR 2004, and

« ManagngUrban Stormwater, Soils and Construction, Volume | 4™ edition (March 2004) - often referred
to as the 'blue book'.

The overall site management related to the remedial works is presentedin Table 7 4.

Table7 4  Site Management Measures

Category Neasure

Asbestos Management Appropriate measures shall be taken to ensure that dermolition works are completed in
accordance with WbrkCover Standards and Codes of Practice. Aay asbestos identified
within buildng materials should be managed in accordance vith VWorkCover Codes of
Practice and Australian Standards, and should be detailed within the EMP.

Site Stormvater Appropriate measares shall be taken to ensure that potentially contaminated water does
Management and Control not leave the site, Such measures shouldinclude, but not be fimitedto:

«  Diversion and isolation of any stommwater fromthe landfill/quamy areas;

*  Provision of sedment traps includng geotextiles or haybales; and

«  Discharge of anywater to drains andwater bodes rmust meet the appropriate effluent
dscharge consent condtion under the Profection of the Environmental Operations
Act.

Soil Management Appropriate measeres shall be taken to ensure soils are excavated using a methodology
appropriate to recuce nuisance cust and odours from leaving the boundary, and are
disposed of in accordance with the NSW Government Protection of the Environment
Operations (Weste) Regulation (2014).

Dust and Odour Control of dust and odour duringthe course of the remedation works shall be maintained
by the contractor to ensure no nuisance dust or odours are received at the site boundary.

Air quality monitoring (odour and dust) is required on the site boundaries with residential
and child care premises comprising:

¢  PID/LEL monitoringto ensure the level of volatile organics is below 5ppnt

*  Explosive atmospheres above 5%

*  Provision of dust sedmentation monitors to ensure no dust is detected at the
boundaries; and

¢ Ashestos monitoringin accordance with Table 6 2.

Noise and \bration Noise and vitration will be restricted to reasonable levels, All plant and machinery used
on site will be noise nuffied to ensure that noise emissions do not breach statutory levels
as defined within the Camden DCP (2011),

Hours of Operation Wbrian g hours will be restricted to those specified by Council, which is loosely defined as
being Tamto Tpm weekdays and Tam to 5pm Saturdays: no Sunday work permitted. Al
remediation work shall be conducted in accordance with the standard hours of operation
outlined in Camden Council DCP 2011. These hours may dffer from DA condtions, and
DA conditions specified for the site nust be acheredto,
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Category Measure

Incident Mamagement and While various environmental managementand occupational safety plans will be developed

Community Relations to protect hurman health and the environment, incidents may occur which pose a risk to
the various stakeholders. To mitigate these risks and ensure that 2 suitable response is
carried out cuickly, a response plan to any incident that may oceur on site should be
prepared and various responsibilities assigned. The site health and safety plan and
environmental management plan should document these procedures and responsibilities
andincident contact numbers should be maintainedin an on site regster.

All other relevant emergency contact nurrbers such as Police, Fire Brigade, and Hospital
shouldbe listed in the Health and Safety Plan and posted on site for easyaccess.

76 CONTINGENCY MANAGEMENT

Contingency plans for anticipated problems that may arise on site during the course of the site preparation
works comprising dermolition and remediation are presented below in Table 7 §.

Table7 5 Contingency Management

Anticipated Problems
Chemical/ fuel spill

Excessive Dust
Excessive Noise

Excessive OdoursVapours

Excessive rainfall
Water in excavations

Leaking machinery or equipment

Failure of erosion or sedmentation
control measures

Unearthing unexpected materials,
fill or waste

Identification of cultural or buildng
heritage iterms

Equipment failures

Complaint Management

Corrective Actions

Stop work, notify above site project manager, Use accessible soil or appropriate
absorbent material on site to absorb the spill (if practicable). Stockpile the inpacted
material in a secure location, sample and determine the appropriate
disposalfreatment option.

Use vater sprays to suppress the dust or stop site actiities generatingthe dust until it
abates.

Identify the source, isolate the source if possible, modify the actions of the source or
erect termporary noise barriers if required,

Stage works to minimise odoursivapours. If excessive organic odoursAapours are
being generated, stop works and monitor ambient air across site for organic vapours
with a PID and odours at site boundaries. Implement control measures including
respirators for on site workers, use of odour suppressants, wetting down of excavated
material.

Ensure sedment and surface water controls are operating correctly. If possible dvert
surface water away fromactive work areas or excavations.

Collect samples and assess against relevant NSWEPA Waste Classiication
Guidelines (2014) assessment criteria, to enable disposal options to be formulated.

Stop the identified leak (if passible). Clean up the spill with absorbent material.
Stockpile the impacted material in a secure location, sample and determine the
appropriate disposalAreatment option.

Stop work. repair failed control measure.

Stop activities, contact the site project manager. Prepare a management plan to
address the issue.

Stop work and notify site project manager. Prepare action or conservation plan as
required.

Ensure that spare equipment is on hand at site, or that the failed equipment can be
serviced by site personnel or a local contractor,

Notify Client, Project Managers and Environmental Consultant (f required following
complaint. Report commplaint as per management procedures. Implement control
measures to address reason of cormplaint (if possible). Notify corrplainant of results of
remedal actions.
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(5 REMEDIAL CONTINGENCIES

At this stage it is anticipated that the proposed remedial technologies should be effective in dealing vith the
contamination present, however remedial contingencies may be required should the scenarios defailed in

Table 7 6 arise.

Table7 6§ Remedial Contingencies

Scenario

Highly contaminated soils, or non aqueous phase
liquids not identified during previoas investigation
are encountered, particularly at site boundaries.
Impacted material identified in quarry below depth
of previous investigations.

Residual material rermains on site in unexcavated

soils and rock that may present a potential vapour
risk to receptors,

Filledtanks or drurms are encountered at the site.

Large volurre of asbestos wastes are encountered,

Residual soil impacts remain on site

Groundwaterdeachate has migrated off site or there
are increases in concentration due to increased
infiltration .

Changes in proposed future fand uses at the site,

Remedial Contingencies/Actions Required

\ibrk to be suspendeduntil the Environmental Consultant can further

assess impacted soils/ materials and associated risks.

Addtional assessment may be required to assess depth of impact and
migation pathways.

The adoption of conservative Investigation Levels as the remediation
criteria may cause the remedation work to not meet remediation
goals. As a contingency a site specific risk assessment would be
undertaken that provides more optinal ernteria to mitigate any
potential iskto human and environmental heaith .

Systers to be removed andthe excavations appropriately validated
and backfilled by experienced contractor. Tank removal works
reported by appropriate epvironmental consulitant in accordance with
NSWEPA guidelines.

Wbrkto be suspendedand asbestos work removed by a suitably
qualified contactor, in accordance with WorkCover regulations.

Reviewfassess potential vapour hazard If there is a vapour risk
additional remedal measures may be required including instaliation of
a vapour barrier or passive or active vapour extraction system.

Assess riskto huran health andthe environment including nisk based
clean up eriteria.

Reviewcontaminant increase andanalytes. Reviewactive
remediation alternatives (if necessaryy, Ensure down gradent
monitoring is undertaken, Carry out fate and transport modelling (if
required), develop alternative risk based criteria and assess the need
for further action.

Should the risk assessment identify potential impacts to the
downgradent receptors, alternative remedial measures may to be
consideredincluding source removal, natural attenuation and
bioremediation ,

Review of the remediation works completed for the site.

7.8 VNORK HEALTH AND SAFETY PLAN

As required by the NSW\Wbrk Health and Safety Act 2011 and associated Regqulations, a VAbrk Health and
Safety (VWHS) Plan should be prepared by the Principal Contractor to manage the health and safety of site
workers and nearby residents, and address such issues as site security, exclusion zones, excavation safety,
vibration, noise, odour and dust levels. The plan should address the risks during the remediation works and
cover site specific requirements associated with the contaminants present within the site soils and

goundwater.

The site officer responsible for implementing health and safety procedures shouldinduct all site personnel
so that they are aware of and comply with, the requirements of this document It is the contractor’s
responsibility, with assistance from client/owmer(s) of the site to ensure that all other permits, approvals,
consents or licences are current, The following hazards and mitigaion measures relevant to the remedial
works are presentedin Section 7.2, with a brief sunmaryin Table 7 7.
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Table77 Remedial Hazards
Anticipated Problems Corrective Actions

Chemical Hazards Contaminated sites have cherical compounds substances or materials that may
present a risk to human health and the environment. Chemicals of concern and
associatedrisks are as detailedwithin the Conceptual Site Model, within Section 4, The
site specific WHS plan should set out controls to mitigate any potential risks.

Physical Hazards The following hazards are associated with conditions that may be created during site
works:

Explosive atmospheres;

Confined spaces (during quarry excavation)

Heat exposure;

Buried services;

Noise, vibration and dust;

Electrical equipment; and

*  The operation of heavy plant equipment.

Personal Protective Equipmentand  Personnel should, wherever possible, avoid drect contact with potentially

Monitoring contaminated material, Wbrkers are to ensure that surface waters or goundaater is
not ingested or swallowed andthat direct skin contact with soil andwater is avoided
Standard PPE as specified for the contractor will be sufficient for the prescribed
remedal works.

L L R R I

7.9 COMMUNITY ENGAGEMENT

In accordance with the NEPM (2013) a "Cormrunity Consultation Plan" should be developed to provide the
local community with the appropriate resources to manage environmental and amenity impacts through the
remediation/development process. The plan should include however not be limited to the following:

« Site notice boards

o periodic newsletters mailed or emailed to neighbours, concernedresidents and business operators,
The site notice board and newsletter shouldinclude as a minimum the following information:

o approvedhours of work;

« contact person for the site i.e. the site/project manager and their contact phone, fax, mobile numbers and
email address anda 24 hour contact phone number for any conplaints

« the responsible managng company (if any} and its address
o fhe site activities and time frames;

Aformal complaint management systemshould be developed to respond to all complaints in a timely manner
and advse complainants of outcomes and establish protocols for resolMng differences.

Prior to conducting any remediation works on the site, this community consultation/engagement plan would
provide details to the surroundng residents and sensitive receptors vathin 100 m of the site boundary and
along Elyard St, in the form of a newsletter/letter drop atleast 30 days in advance andinclude:

o indicate that excavation and remedation work is to be carried out at the site
« state the time and date the workis to commence

« indcate that works are being conductedin accordance with the consent and to minimise any risk of site
contamination impacting off site receptors,

o Indicate all site remediation works are being reviewed by a NSVWEPA accredted site audtor to ensure
the site is suitable for the proposed landuse; and

« provide the contactinformafion and processes required for registering any complaints.
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8. VALIDATION PLAN

The remediation of the impacted fill material and excavation of the former landfill would be validated in

accordance with the NSV EPA guidelines will be deemed acceptable based on the achievement of the

following two validation objectives:

I, Landfill Excavations - \alidation of all remedial excavation areas where contaminateddandflied soils
have been removed, and that contaminant concentrations are within the Renediation Criterfa (Section
4).

2. Groundwater/Leachate - Monitoring of groundwater so that contaminant concentrations are within the

environmental criteria or Trade waste (Section 4) or does not present at risk to human health (including
vapour intrusion/ground gas) and the environment to the extent practicable.

3. Ground gas - \Alidation of the post landfill surface and surrounding lands to ensure that the gas
screening value is suitable for potential site zoning (B2 and R3).

4. Backfill Materials - Validation of the on site capping material and any imported fill materials used for
the backfilling of remediated areas would be required to verify their suitability for the proposedland use
zoning.

81 SolL SAMPLING METHODOLOGY
The soil and groundwater sampling and handling of the collected samples is proposed in Table 8 1.

Table8 1 Soil Sample Collection and Handling

Action Description

Sample Collection (soils)  Soil validation sampling will be drectly from the rmaterial brought to the surface by the
backhoefexcavator bucket. Sampling data shall be recorded to comply with routine chain of
custody requirements.

Regular headspace PID & LEL screening of soils (including chily PID & LEL calitvation) being
excavated.

Underneath concrete 50 mgid (surface and depth)
slabs) o Analysedfor TPH, BTEX, selected PAHs, heavy metals, asbestos & selected pesticides

Ashestos sampling Detailed visual assessment of landfill materials and exposed quarry surfaces.

Test pitting or other methodology in accordance Table 7 in Schedule B2 of the NEPM (2013) if
asbestos identified under concrete siabs.

During excavation Routine sarmpling of the excavated soils and landfill material to assess suitability for on site reuse
and the impact from the known and unknown contarminant sources, includng daily headspace
field screening for any VOCsfandfill gases.

Visual inspection of fill soils for any asbestos containing materials.

Final excavated surface 20 mgid (and selected vall samples)
(in cuarry) o TPH, BTEX, selected PAHs, heavy metals, asbestos

Final. land . s_lrface 50 m gid (approximately 15 sanples)
following rehabilitation o TPH, BTEX, selected PAHs, heavy metals, asbestos)

Land farmand Stockpiled  Any soil material stockpiled on site for land farming should be sampled at a rate of one per 100

Material n¥ andlor stockpile guidelines in Schecule B2 ofthe NEPM(2013). Land farmed material suitable
for re use may be tested at a higher frequency depending on the re use locations (i.e. use as
surface soils). Stockpiled soil material considered geotechnically suitable for reuse will be tested
ata rate of one per 100 r¥ for recyeling or reuse.
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Action Description

On site Cap Material Approximately 20 500 m? of material is stockpiled on site, The material would be visually assessed
andtested at a rate of | per 1000 nv to ensure that it is suitable for backfilling into the cuarry
void.

Imported Fill Material If material is required to be sourced from off site to reinstate the sites, it should be certified

suitable for the intended use. Hf the rmatenial is not Virgin Natural Excavated Material (VENM or
ifno suitable certification can be supplied by the source then the material should be sampled at
a rate of one per 100 n¥.

Laboratory Quality The contract laboratory will conduct in house QAQC procedures invoMing the routine anahysis
Assurance and Qualty of:
Control ¢ Reagentblanks;

*  Spike recoveries;

*  Laboratory diplicates:;

«  Calibration standards and blanks;
+  QC statistical data; and

«  Control standards and recovery plots.

Achieverrent of Data Based on the amalysis of quality control samples (i.e. duplicatesfreplicates and in house
Quality Objectives laboratory QA/QC procedures), the following data quality objectives are required to be achieved:

« conformance with specified holding times;
* accuracyof spiked samples will be in the range of 70 130%; and

«  field and laboratory ciplicates and rephicates samples will have a precision average of +/
30% relative percent difference (RPD),

An assessment of the overall data quality should be presented in the final validation report, in
accordance with the DEC (2006) Guidetines for the NSW Site Auditor Scheme.

The overall soil validation protocols are provided below:
« Material buried in the landfill to satisfy appropriate land use criteria with minimal access to soil

« Meterial exposedat the surface (top 0.5 m) to satisfy appropriate landuse criteria andhave no detectable
asbestos, odour or other aesthetic issues.

o Should the waste classification exceed Restricted Solid Waste further treatment (including
immobilisation) may be required to allow the material to be disposed ofto a licenced landfill.

8.2 VAPOUR INTRUSION/GROUND GAS

The followdng sanpling program is proposed to assess the potential vapour/ground gas risk to future land
development following remediation but particularly where residual contamination/organic matenial or landfll
waste may remain on the site in the former quarry area.

Soil vapour/ground gas samples will be measured from broadly spaced bores constructed into the surficial
soils across the site to assess the sub surface condtions after excavation and backfilling of the quarry.
Vapour/ground gas sampling would be undertaken with methods similar to the landfill gas monitoring that
was undertaken between January 2012 and May 2013.

Asummary of the proposed ground gas validation sampling strategy is presentedin Table 8 2.

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 253

ORDO05

Attachment 2



ORDO05

Attachment 2

Attachment 2 Revised Remediation Action Plan

Revised Rermeciation Action Plan
3 Elyand Street. Narefan, NSW Page | 59
Report Ab. E1445 AT_RAP Rev 3

Table 8 2 Vapour/ground gas assessment

Area | . | el |
Outside former landfill/quarry (Areas  Shallow (0.5 — 1m) bores on a 50 m grid basis (min 12 bores). Bores to
A part C & D) be sampled monthly for three months following site rehabilitation,

Over former landfilllquarry andpart C~ Shallow (0.5 = 1m) bores on a 20 m grid basis (min 25 bores). Bores to
where some landfill waste was  be sampled monthly for three months following site rehabilitation,

identified

Contingency for deeper ground gas Ninimum three bores drilled to 10m near former GSV hotspots G109,
GW 13 and P6

NMethod Ground Gas monitoring will be conducted at monthly intervals for 3

months foliowdng site rehabilitation, One sampling episode will be
undertaken 1 week after a period of extended rainfall.

¢ Monitoring will be conducted using a GF430 infra red gas analyser {or
similar) and interface probe. The GF430 will be calibrated to detect
methane (%LEL and %w\), carbon dioxide (%W, oxygen (Bv\V),
carbon monoxide (ppm), hydrogen sulphide (ppm), atmospheric
pressure (mb) and flow (I/hr). An interface probe will be used to monitor
for groundwater depth and base of hole (if required).

* A ftrained and experience environmental consultant will conduct the
monitoring in accordance with EPA guidelines to provide appropriate
quality assurance.

«  Calibration certificates will be provided for each \isit to provide quality
control of the results.

Analysis Any identified screening levels above recommended criteria may require
further monitoring to confirmor not the presence of landfill gas and
assessment of various mitigation or management measures.

The proposedsoil vapour validation works would be completedin accordance with guidance detailedin NEPC
(2013) National Environment Protection (Assessment of Site Contamination) Measure 1999 (2013
Amendment), as well as the NSWEPA Vapour Intrusion: Technical Practice Note (September 2010) and EPA
(2012) Guicelines for the Assessment and Management of Sites Impacted by Hazardous Ground Gases.

8.3 GROUNDWATER/LEACHATE

Following the excavation works, seepage into the filled void will eventually return the groundwater table to
stabilised water levels. No wvalidation sanpling of the goundwater is proposed, however the
goundwaterdeachate would be monitored during the dewatering and treatment process prior to disposal. The
routine monitoring results would be presented in the proposed validation report The groundwater/leachate
sanpling is outinedin Table 8 3.

Table 83  Groundwater/Leachate Sample Collection and Handling

Action Description
Groundwaterfieachate Groundwaterfeachate would be sampledon a regular basis (rate yet to be determined, to assess
water quality the inflow and outflow water quality (inclucing physical and chemical parameters). The analyte

suite would be selected dependng on wihether the water is purrpedto sewer or stormmater.

Treated water may also be used on site for environmental controls. This water may be tested for
basic water quality parameters.
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Action Description

Methods Apa_lysis would be undertaken in accordance with Sydney Vater approved analytical methods or
Islumlahl.wus eywater.comau/, ur basinessimanaging trade wastewaterindustrial trade
wastewaterfindex him

Flow A flow meter would be provide on the boundary to assess the volume of water purrped to the

sevel or stormaater in accordance with Sydney Water or Camden Council recuirerrents.

The validation aims to confirm that remedial objectives and remedial endpoints or targets in the RAP have
been met. For goundwater sampling, the monitoring may need to demonstrate, where applicable, that:

« concentrations of the contaminants do not pose an unacceptable risk to human health (including
vapourfground gas riskj or the environment,

84 VALIDATIOX REPORTING

All remedation activifies, fieldwork and validation sampling, chemical analysis, discussions, conclusions and
recommendations will be docurmentedin a validation report for the site. The validation report will be prepared
in general accordance with requirements of the NSWEPA (2011) Guidelines for Consultants Reporting on
Contaminated Sites and NSWDEC (2006) Guidefines for the NSW Sife Auditor Schene.

This report shall be submitted to the NSW EPA site auditor at the cormpletion of the remediation works
program. No building construction other than the necessaryexcavation works (including retaining structures)
should commence untl the remediation and validation report has reviewed by the audtor and Site Audit
Statement and a Site Audit Report has been issued. The goal of the remediation and validation works is to
enable the site auditor to prepare a ‘Section A’ site audit staterment with no EMP required for sign off.

85 DATAQUALITY OBJECTIVES

All remediation works and validation sampling would be done in accordance with the USEPA (2006) Dafa
Quality Assessmentand the DEC (2006) Guidelines for the NSW Site Audifor Schene. The process of Data
Quality Objectives (DQO) is to be used by the El to determine the appropriate level of data quality needed
for the specific data requiremments of the project. The DQO process that shall be applied for this RAP and
validation works is documentedin Table 8 4.

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 255

ORDO05

Attachment 2



Revised Remediation Action Plan

Attachment 2

eljesisnela

‘Auenb
1aU10) 31 J0 35Bq A1) 03 WAGD [3A3] punoD Bugsxa Ay} woy - |IRI3A
'a)I5 31 40 SaLEpUNOq 3 — |EIaYE]

4wy S Wpaduaiaal sauppIB 3y e

Bunoyuow

seb punof of saloq Guuojuou |EUOQEPDE O UOQE||EISU] e
‘eyep (eonfjeue

uogeEbnsaAll [BUORPPER 10 / PUR UOREPNEA [I05 Ju3mDasqng e
siuow 7§

1ano Bunoyiuan wiay sabuo) Bup njau) spiodal uogebnsanul Jauod e
‘PO SYI0M [epawal 31y 0] syndul urew 3y

w 7 Ajarexoidde

Jo Jjauep wnuEw o jodsioy e Bunoajap jo  3dueys
%56 ® S| 23l 12y yans o paubisap aq (e ABajens Gujdwes ay|
0w |epawa) Gumo|joy Guinez pap uajur 31y 10§ IQENNS G [ 3YS
3@ IBPLIIGLOI 03 palnb3al Ase B uldues UoNEPIjEAP UE DYI0W |2IPaU3Y

JOYON [RIpaLaY

“ays a1 Jojpasedaxd uaaqg aaey sued Juaudopasp

ON '3SN pUE| 3A0Qe 3Y 3JeU3 0} pPajepaLI3l 3G 0] S| WS 3|
£ 10gdas upajuasaid SISO ayy

ey

'sajiepunod feneds
JueAjal S) pue Jsasa)u Jo sioxdadal
pue asnpue| pbiey ap auyaq  Apms ay) Jo sauepunog ay) auyaq y

“UOQELLIOH
o) Bugerauab Joy poyaw sishjeue
pue Buydlues asjeudoidde jajag
'$5390)4

oD a1y jo sdays lajel u pRU SUCTEIE Y

aq 0} s3noyy yoddns o apinB M (muawuolnL  mau anrbal  sindul

Jeyy uopmuigjul jo Siseq 3y Aausp]  galm Apads pue toisiaap Aue poddns

-sajmugsa 2orpoxd 1o suoisioap 00 P#I3U vogmuiu A Apusp|

aAj0S3l 0] Papaau UORELIOM| (uors1aap 03 syndui
jo  samnos pue sadQy Aguap  Ayguap)) syndup uonewnioju) Anuap) ‘g
"suonckunsse

Ay pue pajeunss oq o aau

jeun aje)s ‘swagoid uonewunsa S04

"suo1siap dn nu
asiuefjo  ‘(Shuauajels  uoISIIP wag ayeu
dojaaap  ‘suagoid OIS 10J g pannbal ElED [BJUALIOIAUS MaU AL
‘(s)uonsanb aiy  pue wapoxd UOKEULLEIUOZ 31 UO apEL
Buuawsue Loy ynsal Aell Jeig sUOROE  3Q 0] Paau Jely suoisidap awy Ajpuep)
10 SAUOINO  BANBUIAYR  IBPISLOY (suors1yap auy AJguapy)
‘(suonsarb fpms jediouud Agquap)  Apmg g Jo |ee9 P Amuap) ‘Z

"I EHRAE S3UN0531 g Uap)| japow 3y [emaouod
pajebosaaur e dojanap  wepgoxd sy aAjosal
a 0] pIEZe|  [BJURAULUOHAUS 0} KJEJleAR S30in0Sal a1y AQuapl pue

3y} o |epows [empdacuod B dojaa3q  ‘BJED |BJUALUUONAUR AL BN D) ||MA 1B}
wiaggoxd wajgoxd UONBULUEIUOY I} ASUBUALNG

[enuapisal AJisuap wnpay pue (79) aqua) (2207 10, paucz st ayis 3yl 31 jo uondiudsap asPUCY B AN wajqoid 3y RejS '}

(900Z ‘23a MSN)

$SQDQ Woij suoljeirsQ sjigeq (paippow) (9002) vd3 SN sdais 0Da
saApaalqo Ayjenp ejeqjosfoid Jo Aiewwung ¢ 8 9jqel
CAY dv¥ LY GPPI3 Qy podey
19| ebey MSN ‘uegaigy pans pek3 ¢

S0dd0

Z Juawyoeny

U%|d U0 UOREPALAY PISNAY

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 256



Revised Remediation Action Plan

Attachment 2

S0ddo

eljessnels

Z Juswyoeny

‘fens3u
32U3pUU0d PapIs 3uo Ay Jo Jwodpua saddn %GH Ay ALINIE) e
‘Ueaw aphUes 3l Jo JOLI3 PIEDUELS A1 ARINI|ED e
‘ueay Jidues A1y ARINE) .
‘|eAJAJUI 30UADY U0
P3PIS U0 Y] JPNSLOI 0] UBAL 3Y) JO J0L3 PIEPUR)S 31 35N pue
sjjaw Butopua |BrRIAP Ul WOY SYNS3) 3 JO RS 3] Jo Uone(njed
a Joy pasn st ssaooxd Bumaojo) Yl 1S)EMPUNOID 7 AUNOA
sprepueys dn ueap jo Juauuiene sy Bugenjeas sof ORI (7661)
Yd3SN 3K} SB §ons SI3R0 10 \Yd IAMSN 318 A papuoid aauepib pra
JDUEPI0NIE U] UONRIPHUIL Jajempunolf ay) 10§ Sapns UOISIIAP YL

"(0Q) stopeapu| Ayenp
eleq a1p AQ pauyad aje saunseal DD 10 BUAD WOISINAQ e
"|an3) Bujuaasns 1o
uoneBnsSaAll JURAS[EI 34 O §,0G7 P33R PINOYS anjea afus oU e
pue ‘|anaj Buiuaasas 10 uonebRsaAul JuBARa) 31
JO 4,05 UBY) $53| 3Q PINOYS SYNS3I 3} JO UOHEMIP PIEpURIS 3]
-enap 2 Gumoy| o)
Al Jaau oS[e PIROYS SYNsal Yl PalapISUOd aq os|e pinoys (sjedsje )
San|eA PajeAdss pasiedo| jo suogeddhin ayl |aas| Guueasns 1o
uogebnsanul | Jal] JUBA3|3) 31 03 pasecuod aq 0S|EP|ROYS (DAY NGIISID
Ajewiou Boj st ejep 3y asapn $3sed U] ueaw MQauoad o) ueaw
anaw e a1y ‘pajenjess Buiaq ainsodxa awg o) ayendosdde iy pue
‘3 E|IEAR EJED JUAILINS S| 33Y) 313 WA ‘13AFAOH “B1aWII Butuaasds |
131 JuRA3|3) 31} 0 palechuod 3 J|BYS UORERUIIUOI JUBLLUEIUOS UBAL
ana e a0 abeaAR 1O % 66 YD UB UORBIUSI UOILL MUBELL 31|
‘94 ||WA UOIJRIPALIAL [10S U] 10) SINI UOISIIAP YL

'166 1 LOVINTD 31 13 unyyd IAASN 341 Aq panoxdde 10 apeu
saulapind 1w UaNELIPUR 3Q Ik S0 voneplen iy — Aioje|Bay
“UOREYITEY 3] YIS JAYE SYRUOL

£ Jo} uajepspun 3q pinow Bundues seB punoig Pajajod ale saghues
ay Aep ayy 40 aagejuasaxda) aq m Budues vonepyea- (eiodkua)

‘anpasoxd
uogaugss a3y pue AfBojopoyjau
ay) Arads ‘swagold uogeunsa 04

i sanjoaul
YOIA  3j) UOIS|I3p 353 U3y J.
ue 3)es3u36 P UB [3A37 UORNY I DY IOW
e asooys ‘'susqord uoisioap o4

"Sa)BLNS3
10 suoisioap Gupjau oy Siajawueled
asnpue| ajeudosdde Apoadg

"3PBLU 30 [JrA SIJRUNS3 0 SUISIIP
oA U0 pun Jsajews ayy Apoads
'UORI3j0a Byep/apdes

Ir pajeIdosse Sjurensuos |eagoexd
13130 pue sauepunoq (elodua) Apoads
RILL

Bugdues e saymusuod Jeyw auyaq

suonae aageusayje woy Buisooyd Joj
sISeq [e2150] B S3GIISIP 1B} JUALNEIS
3bus e oju sincine QDA srojaad
ANelbayu pue '[an3) uogae al Auodads
‘Isalaul Jo 1ayawesed oy augap o)
(agn1 uoas1aap e dojanaq)

yoeorddy onfjeny oy dopnsg s

uoisiaap poddns o0y juasaxdalismu
BIED 31 1B} BPA [BUAIUOIALS 31 JO
spoadse jeiodua) pue jeneds ayy Aeads

500 oy suonAsq sumeq  (pawpow) (9002) vd3 SN st Scwan)
£ARY dvi 1Y SPPII QV peday
29| sbey MW ‘vegargy j9a4s pek3 ¢

U%|d U0 UOREPALAY PISNAY

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 257



Revised Remediation Action Plan

Attachment 2

eljesisnela

‘saInsea UoReBnAL 10 PUB JUALSSISSE
Jayuny arbas ey 3sn puej [equaPISas JO $53IX3 U1 ysu seb punoio

"5$a00xd HOQEPALA) Y] JO JUALSSISSE
layuny anmbal Aeu Gupdues |evonppe lo spuy papadxaup

SINIAIE YIeNPJRY pallibal
ag ul [auuosiad ppay apiB 0} pansst aq | SUORINASUI USRIAA

Papaep aq jouheu jodsioy

UOJEELUEIN0Y BRI G JO Apqeqoxd e o] pajLL| ag M J0UB BOISIIAD
3y “sjmod eyep onewalsAs jo Aysuap paajes ® Busn 30u3pyLod
%G6 M PAIRID g P4 JJAURD JR[NANI UIEYAI B JO Jodsioy
UON EBLUEIEOY B JEu) AYjiqeqosd au} uo paseq apew g UED UOISIIAP Y
"Joa100u) g ABL JuaLNRS

FNISRPIUOT B JBIY %G 90 |IM 10113 UOISIIEP U] UO JLUI| B 30palal|
“euaya ays uanib iy Aysnes ||P Bgp a3 o (JON) SILUN 3auapyuo)
1eddn %96 ey Auiqeqoxd & uo paseq apAU 3G UEd HOISHY Y
- agqesajoy Agguenb o) syuiod Guprogog 3y spajawm

pinogs siy Bugpuey pue Bugdues pjay 10} s3impadoxd piepuels
pue Ayerd ejep jo siojeopu aendoxdde W3 MSN 3 Ag panaidde
10 fapeu aouepinG aoueplodde aq |Iw 1daloxd sty Jop sy duideds

(2107 'Wd3) Bunjueiysi Jueaajal agsmojaq e sanjea
sef j10s uag Jaw ag m sjeob wopepawal seb punoByinodea |los
31 J3PISUOD [FA |3 “UDIEPIDUN SEHIOW [RP A3 AIIPAPUE ‘SUORP L0
10 asn Gupying Busliea ‘suogpuos |esBojoloajau aainos Gugenjany
SE Yans ‘sjuausainseau inodea Joaye Jey) saeneA Auau ag of ang

‘uorjeIpaLal (10§ InodeA 10§ NI UOISIIAP YL

Panalyde uaag aney sjecd [epawal 10

‘pannbai si vojeP WA [BLOGPPE JAYYA JEY] D N[IU0A M |3 ASMIALI0

‘panalyae uaaq sey |eob uogepaual 3y 1By} PNV [ | ‘eLAD

UONEPALI3] Y03 S| [BAIBNI 39UaPLL0I JulodPua ;3ddn 66 313
pue {1013 PIEDURIS X 69 |)

+ Ueaw apdues = |easajul a2uapyuos julodpus Jaddn ¢G5 3L e

asnpapuaju 1nok

W 1ey; subisap Buydues aageusaye
Aquapt 0 uonewlojm sy 35
‘9 0} | sdaig u pAelaub

sinino  pue  mep (e ajKhuo)

Ajuepaaun
uoneupss  uo Sy sgexdasoe
Asads  ‘swepoxd uonewnsa o4

*5104)3 WoIS193p BupjeLy jo pooy |y
A woe spuy akexdasoe  aded
PUE '153] 31 LWIOY SUOIS|ID 1931102
Bupjeus jo 53203 1D3SU0D AULLIEX3 '153)
sisaiodAy [eonsnels  Se 3|1 uoisiap
ay foads ‘swakoxd woispa 104

5000

3y} Aysnes o) papadxa ale jey B
{esauab 1o} ubisap sishjeue pue Gujdues
aAndaga aanosal jsau Ay Aujuap|
(eyep Bujureyqo 1o)

ubisap ayy asmmdo) eyeg buuieygo
10} uejd papggaq gy dopnag 2

21ep 219 W sanuiepaaun Gugeuy

10 sjeob asouvewiouad ysyqese 0}
PAsn 31 314 "SI013 UOISIZEP 1O SkLY|
ajgexdasoe s Jayeaw oisidap ay Auvadg
(s10133

uoisidap uo spuy Apdads) eunu)
2oueydandy 10 asumuopia g Apdads *g

500 Wwoy suonAQ sumeq  (pawpow) (9002) vd3 SN et Scwan)
CARY dv ¥ 1Y SvI3 Qv peday
| 9624 MSN ‘tegaiqy joans prek3 ¢

S0dd0

Z Juawyoeny

U%|d U0 UOREPALAY PISNAY

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 258



Revised Remediation Action Plan

Attachment 2

S0ddo

Z luswyoeny

eljesisnels
Ayjero
2ep 1nof 3A3|yoe 353q 0] Eep ppK
lvatey ubisap B UALNI0P PUR 3RS
$00Q Woyy suoneAsg suneq (pergpouw) (9002) ¥e3 SN el
£A%Y dv¥ LY SHPI3 Qv peday
8| 964 MSN 'tegaigy jeans ped3 ¢

Ue|d UORIY UOREPALY PaSIAY

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 259



ORDO05

Attachment 2

Attachment 2 Revised Remediation Action Plan

Revised Rermediation Action Plan
3 Elyand Street, Narefon, NSW Faae |65
Report Ab. E1445 AT_RAP Rev 3

8.6 AUDITOR LIAISON AND SIGN OFF

The validation strategy for the site has been designed to be flexible and involve continuous fiaison with the
Site Auditor, The process of liaison is designed to enable the Auditor to keep a continuous check on each
phase of works, including results and quality control for the proposed remedation program
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CONCLUSIONS

Basedon the information available, this Revised RAP has been preparedto undertake remedation at3 Elyard
Street, Narellan, NSWV It is envisaged that these site will be remediated in stages which will require the
development of appropriate sampling and analysis, hazardous matenals, environmental management,
followed by demolition of the concrete slabs in order that the site be remediated to allow future development
in accordance with the site zoning. The following stages are therefore considered to achieve the overall
objective of the remediation:

Review and approval of the RAP by the Site Auditor to allow commencement of the site works,

Approval of the RAP and associated application by Camden Council and other agencies (and associated
development consent conditions);

Selection of a suitably qualified and licensed excavation contractor;
Preliminaries includng approvals;

Implementation of the remedial measures identified in the RAP;
Validation sampling in accordance to the approved RAP; and
Validation reporting

In summary, Environmental Investigations considers that the site can be mace suitable for the land zonings
following the implementation of this RAP.
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10. STATEMENT OF LIMTATIONS

This RAP has been prepared with reference to the relevant EPA guidelines. Itis basedon reviews of previous
environmental site investigation reports, most of which included specific searches through relevant, historical
databases and numerical data, it was assumed that the historical records were complete at the time of
preparing the investigative reports. Although land use may not be have been specified, some of the
conclusions drawn were also basedon interpretations of the anecdotal and visual information that were made
available during the course of these investigations.

This RAP also relies upon data, measurements andfor results taken at, or under, the particular times and
conditions specified in the correspondngreport. For example, numerical data presentedin the reports were
the result of discrete and specific sanpling methodologies used in accordance with best industry practices
andstandards. Due to the site specific nature of soil sampling frompoint locations, however, itis considered
likely that all variations in subsurface conditions across a site cannot be fully defined, no matter how
comprehensive the field investigation program.

No warranties are made as to the information provided in this RAP. All strateges, conclusions and
recommendations made in this RAP are of the professional opinions of EI personnel involved with the project
and while normal checking of the accuracy of information has been conducted, any circumstances outside
the scope of this RAP or which were not made known to El personnel andwhich mayimpacton those opinions
are not the responsibility of EI.

This report, its associated documentation and the information herein have been prepared solely for the use
of Dibblar Pty Limited, Jimbalia Pty Limited, Greenfields Development Corporation Limited, and D \itocco
Constructions Pty Limited, their directly appointed consultants and the appointed NSWEPA Site Auditor (M
Rod Harwood). No responsibility is accepted for the use of any part of this RAP in any other context or for
any other purpose or by other third parties. Any ensuing liability resulting from use of the report by third
parties cannot be transferred to EI. This RAP does not purport to provide legal adMce.

This report remains the property of El subject fo payment of all fees due for this RAP. The report shall not
be reproduced exceptin full and with prior written permission by El.
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12. ABBREVIATIONS

AHD

OEH
PAHs
PID

PQL
QARQC

TCLP
TPHs
ucL
UST
VOCs

Australian Height Datum

Acid sulfate soils

Australian and New Zealand Environment Conservation Council
Agriculture and Resource Management Council of Australia and New Zealand
Below Ground Level

Borehole

Benzene, Toluene, Ethyl benzene, Xylene

Department of Environment and Conservation, NSW
Department of Environment and Climate Change. NSW(formerly DEC)
Deposited Plan

Environment Protection Authority

TPH C6 - C10 less the sum of BTEX concentrations

TPH >C10 - C16 less the concentration of naphthalene
Groundwater Investigation Level

Groundwater monitoring event

Gas screening value

Health based Investigation Level

Health based Screening Level

Metres relative to Australian Height Datum

Metres below ground level

Miligrams per cubic metre

Miligrams per litre

Mcrograms per litre

Monitoring well

Office of Environment and Heritage, NSW(formerly DEC, DECC, DECCW
Polycyelic Aromatic Hydrocarbons

Photoionization detector

Parts per billion by volume

Practical Quanfitation Limit

Quality Assurance /Quality Control

Remedation Action Plan

Toxicity Characteristics Leaching Procedure

Total Petroleum Hydrocarbons

Upper Confidence Limit

Underground Storage Tank

\olatile Organic Compounds (including Chlorinated Solvent)
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FIGURES
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Appendix A
Summary of previous investigations
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The following is a summary of the previous investigation taken from the various docurments provided by the
client, The provde conclusions and recommendations some of which have been addressed in subsequent
reports or advice.

SIVEC (2003) PSI
Groundwater related findings, as earlier summarisedin the LTMP (VWP 2011):

o The PSI was requested as part of a pre sale investigation to determine the depth of landfilling, the level
of contamination presentin the landfll and the condtion of the clay cap.

o The scope of intrusive works included: collection of 13 clay cap samples; logging of landfill wastes at$§
locations; installation of 3 groundwater monitoring wells; collection of 3 leachate samples; landfill gas
monitoring on 2 occasions; chemrical analysis of 14 soil and 3 leachate samples.

« The gound conditions encountered included concrete paverment (0.1 to 0.34m thick); clay capping with
inclusions of sand, gravel, ash, slag, blue metal (0.55 to 0.8m thick); and, landfilled waste ( proven to
6.6m depth but anecdotally up to 20min depth) conprising wire, metal, timber, tyres. plastic, particle
board, paper, concrete, fabric, hessian, bricks, clay, cables, marble sheeting, sandstone blocks, fibrous
cement sheeting (potentially containing asbestos), cardboard, roof tiles, mirror, taping and pipes.

o Significant settlement can be expected within the landfll;

« Groundwater wells were installedinto test pits TP2, TP4 and TP5. The wells (G2, GV and GW\G) were
constructed by inserting slotted PV piping with filter socks to depths of upto 6.8min the pits. Acomplete
account of well installation was not provided.

o Groundwater inflows were encountered at depths of between 2.5mand 4 Smduring investigation works.
Groundwater was discoloured and hada moderate odour.

o The 3 leachate samples were analysed at a NATA accredted laboratory for M8, TPH, BTEX PAH,
phenols, MOC and ammonia. The results were compared against ANZECC (2000) quidelines {80%
Protection level). Cadmium, copper, lead, nickel, zinc and ammonia were found to exceed the selected
quidelines. WSP note the same contaminants exceeded the ANZECC (2000) guidelines 95% protection
level guideline values (i.e. a moderately disturbed ecosystem;. VWGP note the laboratory detection limit
for cadmium and chromium were above the guideline value, VASP notes no assessment criteria were
provided for TPH, PAH, phenols or VOC in water. The folloving concentration ranges were reported:
TPHC6 C9 (49 and216ugh), TPH C10 - C14 (559 - 2400 pgh), TPH C15 C28 (2310 - 4350 pgh). TPH
C29 36 (340~ 841ugh). WEP note BTEX and PAH were below ANZECC (2000) guidelines (including low
reliability quicelines).

o |t was recorrmended that further investigation of soil, groundwater, landfill gas, durability and
geotechnical aspects were required to facilitate redevelopment of the site.

EES (2004) DSI
Groundwater related findings, as earlier summansedin the LTMP (VWGP 2011):

« The DSI was comrpleted as part of a residential development approval process required by Camaden
Council.

o The scope of intrusive works included collection of 7 surface soll sanples (SS1 - SS7); 13 soil sanpling
boreholes (BHI, 2, 4,5, 8, 12,13, 14, 17,19, 20, 22 and 29); installation of 11 shallow gas wells (BH3,
15, 16, 18, 23 to 29 inclusive); installation of | deep gas probe (BH10); installation of 2 shallow water
and gas wells (BH6 and 7). installation of | monitoring well and gas well within the landfill (BHS);
installation of 5 deep water and gas wells (BH11, 30 to 33 inclusive), | surface gas survey, 1. leachate
sampling round; 2 gas sampling rounds; chemical analysis of 3 to 24 soil samples and | to 7 leachate
samples depending on the analyte under consideration.

o The EES Inwvestigation made use of 20 monitoring wells, including 4 deep monitoring wells in the shale
formation underlyingthe landfill. The wells thatare still in good condition, Former deep groundvater wells
are shown on Figures 2 and 3 in Appendix A
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Three characteristic soil profiles were encountered, namely Natural Profile (i.e. out with the former
landfill). Fill Profile (i.e. fill layer overlying Natural Profile {(stiff clay over shale) characteristic of site
levelling) and Landfill Profile {i.e. clay cap overlying wastes and Natural Profile {shale)).

W\ells installed to capture leachate: one monitoring well (BH9) was installed within the landfill area. Fill
was encountered to 6.6mdepth overlying shale to the termination depth of the bore (6.9 m below ground
level, mBGL). The well was screenedacross both fill and natural shale. BH6 and BH7 were drilled outside
ofthe landfill extent; however, landfill material was encounteredatboth locations to 2.6min BH6 overlying
natural shale and to the termination depth of BH7 (3.3 mBGL). It was not known whether the landfill
extent continued further than originally thought or the fill found at BH6 and BHT was part of a separate
filing occasion during which the site level in the north west site area was raised. The wells were installed
to investigate anyimpacts to perched water at these locations. EES indicated BH9 represented leachate
generated within the landfill and samples from BH6 and BHT represented perched water possibly
interconnected with the landfill cell.

In aadition, § wells (BH11, BH30 to BH33) were installed to investigate groundwater condtions in the
natural shale. EES reported confined conditions in the shale but noted a high piezometric headin BH33
complicated the groundwater level pattern and was considered to be anomalous. Groundwater flow
direction was inferred to be from southeast to northwest with the main discharge zone expected to be
Cross Creek located approximately 250mfromthe site.

EES indicated a potential for groundwater in the shale to be in interaction with leachate in the landfll cell
as the leachate level was approximately equivalent to the piezometric head in the underlying aquifer.
EES also noteda number of potential scenarios of leachate movementincluding (a) migration of leachate
into the shale and (b) discharge of groundwater fromthe shale into the landfill, if the landfill penetrated
the full extent of the confininglayer.

Two groundwater sampling events were undertaken on 20 August and 8 October 2004. Strong landfill
and solvent odours were recorded during sampling of BHI with a slight hydrocarbon odour observed in
BH6. Hign salinity levels (8390 18210 us/cmwere recordedin wells screenedin the shale aquifer (BH1 1,
BH30, BH31, BH2 and BH33). The highest salinity was found in BH9, located within the fandfill and the
lowest were reported in shallow/perched wells BH6 and BH7 (3,080 and 3,310us/cm). Groundwater
temperature was notedto be highest BH9 and iowest in BH6 and BHT.

Groundwater sampling results were comparedagainst both ANZECC (2000) Freshwater (FVW and Marine
(MW Guidelines and NSV EPA (1994) Guidelines for assessing senvice station sites. Heavy metal
concentrations in all wells were reported to be below site criteria; however, the laboratory detection limit
was above the assessment criteria for aluminium, copper, zinc, cadmium and chromium

Ammonia was found above criteria in BHS (580mg/L), BHT (10mg/L), BH6 (1mg/L). BH31 {1.8mgl),
BH32 (4 4mg/L) and BH33 (2.7mg/L). TPH C10 C36 was found above the LOR in BH3 and BH7 only,
wath concentrations of 8180ug/ and 605ug/ respectively. TPH C6 C9 was found above the LOR in BH9
only (950ug/). BTEX components were found below the limit of reporting (LOR) in all samples with the
exceptions of BH30 (toluene . lugf), BH32 (toluene - 1. 1ugA), BH33 (toluene - 3.2ugh, xylene - 8 4ugh)
and BH9 (benzene - 4. 4ugA, toluene - 480ug/, ethyl benzene - 43ug/) and xylene (39ugl). Only toluene
concentrations in BH9 were above the ANZECC 2000 assessment criteria. Phenol was also found above
the ANZECC 2000 FWand MWguidelines in BHS.

Based on the available information at the ime, EES (2004) made the following conclusions;

- The backfilled quarry is assumed to be Tm deep with a radius of 66m (approximate area 13684m2)
with an assumed total waste volume includng capping of approximately 95.800m3.

— The approxmate volume of leachate within the backfilled quarry, assurring a porosity of 0.25,is 17
mega litres.

~ EES concluded a confined aquifer is located approximately Sm below the base of the landill (80m
AHD) and the potential for interaction between the confined aquifer and leachate within the landfill
was considered to be low. EES further concluded a perched aquifer was present in the northwest
comer of the site with a hydraulic head simdar to the landfill leachate;
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- Groundwater flow drections in the confined aquifer were concluded to be towards the northwest,
Grouncwater levels in BH33, locatedto the east of the landfill were not considered to be part of the
regonal goundwater gradient and EES considered that landfill leachate was potentially migrating
from the landfill cell towards the well location,

- EES considered elevated heavy metals (copper, lead and zinc) reported by SMEC were due to
inappropriate sampling techniques and were not considered contaminants of concern.

Phenol and toluene were identified as the main contaminants of concern in leachate. Apotential for
migration of these contaminants from the landfill to the surrounding aquifer was identified owing to
the detection of toluene in perimeter wells located outside of the landfill extent.

- Elevated concentrations of hydrocarbons in BH7 were considered to be in perched water, localised
and due to soil contamination at this location.

o Basedon the available information at the time, EES (2004) made the following recommendations:

- Dewvelopment should not take place within the footprint of the landill cell, due to potential landfill gas
migation issues.

- Confirmation that elevated concentrations of TPH are not presentin an aromatic form

- Management of leachate and associated plume is undertaken. Anumber of options were presented
by EES, including corrpletion of a risk assessment o determine potential impacts to receptors,
modelling to predict the extent and duration of any impacts from leachate on the surrounding
groundwater, on going groundwater monitoring program and/or reduction the head of leachate by
extaction and treatment.

EES (2006) RAP

The EES (2006) RAP focussed on excavation andscreeningof all landfilled materials. Suitable material would
be retained and used to backdill the resultant excavation and unsuitable material would be disposed of ata
licensed landfill. The information is summarised from the site audit undertaken by Graeme Nyland (Environ,
2006) as follows:
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Description

Landfill waste

Landfill leachate

Landfill gas

Proposed Remediation Method

Excavation and sorting of landfil materials.

\isual assessment by an environmental
officer to identify potential ashestos.
Identified asbestos will be dsposed offsite
and a 2msoil/ fill buffer surroundingthe
location will be excavated and isolated for
validation sampling. A further Smbuffer will
be cordoned off for potential future removal
ifthe initial buffer is contaminated. Buffer
material will be disposed offsite if required.

Sorting and reuse or dsposal of remaining
materials as follows:

Putrescible waste e.g wood ;reuse in
landscaping or dispose offsite

Oversize material: crushingand reuse in
backilling pit

Gravels: reuse in backfilling pt
Soil: reuse in backfillin g pit or dispose offsite

Refill excavation with recyeled materials or
clean fill

Extract leachate for onsite recyeling, onsite
evaporation via shaliowevaporation ponds
of disposal to sewer under a trade waste
agreement.

Recyclingoptions are discussedinthe RAP
includngwashingofhardstand areas. dust
mitigation, irrigation on stockpiledsoil and

useinvehicle vashing,

Further investigation of the water qualityis
proposedin the RAP duringthe initial stages
of the site works to determine the most
appropriate means ofleachate
management.

Prior to excavation of the landfill waste, a
landfill gas extraction system wouldbe
established to remove the majority of
aceurmulated landfll gas.

The systemproposed conprises a series of
frenches and deep extraction wells
connectedto a passive release vent raised
approximately 5 mabove the surface of the
landfill. Aflaring systemis proposed as an
alternative if passive venting is not approved
of if venting rates are too high. An
assessment of the most appropriate means
of management would be made at the time
of construction ofthe gas extraction system.

Auditor Comments

Itis noted that the landfill extent showa in
figures in the RAP is schermatic only, Based
on logs, the Auditor considers the landfill is
likelyto extend further to the northwest and
northeast than depicted. EES has advised
{4 May 2006) that revised drawings will be
prepared followdng prefiminary test pitting at
the commencement of works.

The RAP often implies that "An assessment
of landfill waste for off site disposal was ...
completed ..." with results indicating a lack
of contamination detections. The Auditor
notes that landfill waste material at the site
has not been characterised by laboratory
analysis during any of the investigations
undertaken to date.

The remediation methodis considered
appropriate since rermoval of waste material
will address associated contamination and
landfill gas issues and longterm
groundwater contamination issues.

The Auditor was initiallyconcerned that
reuse of landiill leachate could contribute
tothe groundwater plume intheshort
term However EEShas advised (4 May
2006) that tisthe intention for leachate
vater to be irrigated over stockpiles at a
rate suitable to allow evaporation to
remove the majority of water, with any
runoff from the stockpiled soil redirected
back to the excavation pit. The Auditor
agrees that this method would be unkkely
to have a significant effect on the
movement of leachate and its impact
on the surrounding groundwater.

The remediation method s considered
appropxriate since removal of leachate will
address long term groun daater
contamination issues

A detailed assessment of the landfill gas
prodaction and cormposition has not been
undertaken to date. Ahile the landfill gas is
knowa to be methane rich (maxinum
833methane) ithas not been analysedfor
odorous/ toxic components. The proposed
venting of landfill gas would be a once off
occurrence at the commencement of
remediation with some minor emissions
likely during remedial works but no_
ongoing emissions following waste removal.
This process is considered acceptable with
regards to the release of methane,
however, it mayalso result in the
concentrated release of odorous or toxic
components, The initial assessment of
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Soil stockpile

Northwest Part of Site
fill

Unidentified impacts

A 20,000 nt stockpile of reportedy clean soil
is present on site and is to be redstributed
on the site or removed prior to remedial
Works.

Remedation ofthis area is not explicit within
the RAP. The RAP focuses on remedation
of the landfill area. Other areas ofthe site,
includngthe northwest fill, are addressed
via validation following cormpletion of the
main rermediation works. Section 6.1 .3

“Validation of Unexcavated Areas of the
Site" states that "here there is known
contamination outside ofthe main
excavation (e.g. BH7) or where additional
contamination is discovered during the
validation of unexcavated portions ofthe
site, there would be a need for specific
excavation to chase out that contamination "

It is inferred that remediation would be
proposed by excavation and offsite disposal
of contaminated soils.

As above, additional remedation may be
varranted in anyareas of contamination
identified byvalidation sanplingoutside the
landfillarea. Itis notstated explicitly, butitis
inpliedthat such remediation wouid be
achieved by excavation and offsite disposal
of contaminated soils.

landfill gas discharge shouldinclude
composition analysis to allow for
consideration of this issue.

Flaring or some other form of lan dfill gas
treatment may be varranted. Providedthe
above is considered, the remedation
methodis considered appropriate since it
will reclice the ongoing risks posed by
landfill gas during the remedation works
and will address long term landili gas
issues,

EES has advised (4 May 2006) that
validation reports for this rmaterial will be
reviewed and further validation would be
carried out if validation to date vas
insufficient,

Validation of unexcavated areas is
proposed in the RAP by gid based
sampling to address the minimum
requirernents of the EPA (1895) "Sampling
Design Guidelines®. Itis not explicitly
stated, but it assumed that this sampling
would be limtedto surface sanmpling since
the main objective was to identify potential
contamination of surface soils cee to
stockpiling activities. Itwouldalso be
undertaken following completion of the
main remedation works.

The Auditer did not consider this approach
is appropriate for the northwest fill area,
and recommends the following:

Delineation investigations, not sinply grid
based locations;

Deep investications and sanpling targeting
zones of previously identified
contamination ; and Investigations prior to
commencement of remedation works since
disturbance of this area would occur if the
evaporation ponds depictedin Figure 4 of
the RAP were constructed.

The inferred remediation method is
considered appropriate providedthe areas
requiingremedation are accurately
defined.

Investigations atthe site to date have
focussed onthe quarryingf landfilling
activities. In order toensure thatthe process
entitied "Validation of Unexcavated Areas of
the Site"identifies possible addtional
mpacts associatecwith other siteuses, either
pastor current, atleast half of the proposed
valication samples should be extended
deeper than the ground surface. These
shouldbein building footprint areas or other
areas of the site notpreviouslymvestigated.

Surface sanples onlywould be considered
acceptable in areas that hadbeen usedfor
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stockpiling during remediation only, with no
potential historicaloperationalsourcesof
contamination,

In summary the Auditor concluded the remedation approach described by EES was generally appropriate
and adequately addressed the required information in accordance with the EPA quidelines.

GEC (2011) Geotechnical Comments & Specifications
The anticipated remediation and earthworks is summarised as follows:

Excavation of fill materials and landfilled wastes at the crest of the former northern quarry boundaryand
construction of a 2mthick clay core {approximate required volume of 6,000m3) to assist with the control
of perched goundwater {encountered at approximately 90m AHD) in the northem half of the site
underlain by fill materials;

Excavation and screening of fill materials from beneath approximately 7,600m2 of the north westem
portion of the site (approximate volume of 17.000m3). Reuse of geotechnically suitable fill materials to
backdill the resultant void. The fate of geotechnically unsuitable materials from the screening process
vas not discussed;

Construction ofa 2mthick clay capincorporatinga 100mmthick gas ventinglayer across the approximate
area (10,330m2) of the former backiilled quarry using an estimated 19,330m3 of imported clay material.

DLA (2011) RAP
The key components of the DLA (201 1) RAP were summarisedin prevous reports and included:

The remedal works are designed to render the site suitable for a mixture of residential (with minimal
access to soil) and open space uses,

The preferred remedial strategyis identified as On Site Capping and Containment. An LTMP would need
to be developed which obligates future site owners to maintenance and monitoring schedules. This
document wouldalso place limitations to future development.

The groundwater investigation in the RAP marks up former quarry access road in the north west portion
of the site as 'shallow waste pit’.

Design of a cut off wall as an impermeable structure with a minimum 100 year design life. Design of the
cut off structure buffer zones to minimise possible future permeation of groundwater fromthe site. Design
of a pump well and freatment system as a backup system for the unremediated zone. Specification of
the cut off wall are not given.

As a conservative measure, to further reduce the potential for groundwater to fransport contaminants off
site, permanent dversions will be installed on the up gradient side of the landfill to counteract the
recharge sources. The diversion will be installed so as to prevent both surface water and infiltrated
through flow fromreaching the landfill basin.

The RAP sumrarises additional groundwater sampling works conducted by DHA in July 2011,
Groundwater samples were collected from 6 locations (MM, MAZ, MV, MG, MWT and MW\B) and
analysed for TPH, PAH, BTEX metals, pH, ammonia, nitrate, TDS, sulphate, sulphide, BOD and e coli.
Hydrocarbon contaminants were found below the LOR in all wells except MVW which reported slight
detections of TPH C10 14 (82ugh), TPH C15 28 (390ugh) and naphthalene (7.1ugA). Total chromium
exceeded the ANZECC (2000) guideline for chromiumM in MV and M2 (located dovmgradient of the
landfilly exceeded the quideline for copper and lead.

The remedial strategy has three main aims, namely, to negate the risk of gas intrusion into future
stuctures or senvices; prevent migration of impacted soil or groundwater; and, facilitate the preferred
intended land use.
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The onsite remediation strategy incorporates five main elements, namely, Stakeholder Consultation; Pre
Remedation Works; Excavation and Remediation Works; Waste Classification; and, \alidation.

Environmental and occupational health & safety management requirements are also presented.
The proposed remedial approach can be summarised as follows:

—  Construct clay core as described in Section 4 4;

- Dewater fill materials to the north of clay core;

- Excavation and screening of fill materials as describedin Section 4.4;

— Excavate existing clay cap across backfilled quarry;

— Establish anchoring points for HDPE membrane,

- Excavate localised TPH hotspots;

- Offsite disposal of chemically unsuitable soils to licensed landfill;

- Malidate residual soils as being suitable for use;

- Validate imported clean fill materials as being suitable for use on site;

- Comrpact underlying fill / wastes and place HDPE membrane;

- Construct clay cap as described in Section 4.4, bullet 3 above;

- Place and compact clean imported fill to final design levels as described in Section 4.4, bullet 4
abowe;

- Conduct soil gas validation; and
Develop and implement a Detailed LTMP.

EIA (2011) Gas and Groundwater Monitoring Report

Groundvater related findings basedon the gas well locations, methane laboratory analysis, borefiole records
and a gas monitoring, as earlier summarised in the LTMP (WSP 2011):

Thirteen gas wells (codes GW 01 to GV 13) were drilled at the locations showm on Figure 2 in Appendix
A

GWO01 to GWI08 inclusive were installed around the perimeter of the landfill and GWI09 to GWI 13
inclusive were targeted to the footprint of the former backfilled quarry.

The wells were installed with screens from approximately 1.5mto Smin clayey fill and shale. No dstinct
saturated zone was recorded; however, moist conditions were recorded in shale in all wells. Standing
groundwater was recordedin 8 of the wells at depths of between | 3mand5.8 mBGL. Survey data was
not available for these wells at the time of writing of the LTMP,

WSP (2012a) Gas & Groundwater Nonitoring Report

Gas monitoring and groundwater level gaugng was conducted in all (23) available wells on the site, on
18 January 2012

Deep wells BHI 1, BH30, BH31and BH33 and several shallow wells could not be located and were
assumed to be destroyed.

Recorded Standing Water Levels (SVM.s) in the wells are listed in Appendix B.

Recordings ofa pumping testin the landfll (conducted by ElAon 14 Noverrber 2011) were analysed and
resulted in a relatively high estimate of hydraulic conductivity of 44 m/day (assuming a fill thickness of
Sm). The resultis related to the fill material only and was considered likely to be an overestimate, given
steady state conditions were not reached during the test.

A Preliminary Hydrogeological Conceptual Model was developed and the following Potential Pathways
for Contaminant Mgration were identified:

- In shallow goundwater within fill and weathered shale down hydraulic gradient and off site to the
north and north west;

~ In deeper groundwater within fractured shale down hydraulic gradent and off site to the north and
north west, due to the potential for downward movement of groundwater fromthe shallow to the deep
groundwater body;

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 276



Attachment 2

Revised Remediation Action Plan

Rewvised Rerrediation Action Plan
3 Elyard Street, Nareflan, NS W
Report No. E1445 AT_RAP Rev3

- In shallow and deep grounchwater to the west, east and south (i.e. against the dominant groundwater
flow direction) due fo the potential for radial flow.

The closest sensitive environmental receptor (Cross Creek) is located approximately 150m west and
northwest (and down gradent) of the site. According to the Geology Sheet for the area (1:100,000:
Wbllengong - Port Hacking Geological Series Sheet (3029 - 9129)) both the creek bedand the area between
the site and the creekis underlain by Bringelty Shale. As such, groundwater moverrent in the Bringelly Shale
between the site and the creek s considered to be the pathway of concern

Leachate quality (in the landfill) as reported in previous investigations was compared against both ANZECC
{2000) Freshwater (FV\ and Marine (MW Guidelines and NSWEPA(1994) Guidelines for assessing service
station sites. The following contaminants were found above the quidelines and/or laboratory imit of reporting
(LOR):

e Ammonia (580mg/l) was found above both the ANZECC 2000 FW{0.9mg/L) and MW (0.9Img/L)
quidelines.

« Phenol (800ugh) was found above the ANZECC 2000 FW(320ug/) and MW{400ugh) quidelines,

o Toluene concentrations (480ugh) were above the ANZECC 2000 low reliability assessment criteria
(180ugh).

o Benzene (4.4ug/), toluene (480ugd), ethyl benzene (43ugl) and xylene (99ugl) were found above the
LOR but below the ANZECC 2000 assessment criteria.

e TPH CI10 C36 and TPH C6 C9 were found above the LOR, with concentrations of 8§180ug/ 950ug/
respectively.

o LORwas above the assessment criteria for aluminium, copper, zinc, cadmium and chromium

Groundwater quality (outside the landfill) from samplingby EES in 2004 was compared against both ANZECC

(2000) Freshwater (FVW and Marine (MW Guidelines. The following summarises the results from the
sampling events (refer to Figures 2 and 3 in Appendx Afor well locations):

e Ammonia was found above ANZECC 2000 assessment criteria in BHT (10mg/L), BH6 (Img/L), BH3I
{1.8mglL), BH32 {4 4mg/L) and BH33 (2.7mg/L);

e TPH CI10 C36 was found above the LOR in BH7 (605ugf). There is currently no ANZECC 2000
assessment criteria for TPH;

e BTEX components were found below the limit of reporting (LOR) in all sanmples with the exceptions of
BH30 (toluene - 0.1ugh), BH32 (toluene - 1.1ugl), BH33 (toluene — 3.2ugh, xylene - 8.4ugl). All BTEX
components were found below the assessment criteria.

« LORwas above the assessment criteria for aluminium, copper, zinc, cadmium and chromium

Additional groundwater quality analysis outside the landfill was conducted by DHA in 2011. Groundwater
samples were collectedfrom6 shallow well locations (MM, M2, MV, MG, MAT and MWAB) and analysed
for TPH, PAH, BTEX metals, pH, ammonia, nitrate, TDS, sulphate, sulphide, BOD ande coli (refer to Figures
2 and 3 for most well locations).

Hydrocarbon contaminants were found below the LOR in all wells except MVA which reported slight
cetections of TPH C10 14 (82ugA), TPH C15 28 (390ugh) andnaphthalene (7.1ugd). The following anaiytes
were found above the assessment criteria:

o Tofal chromium exceeded the ANZECC (2000) guideline for chromium M in MV and
e Copper and lead exceeded the ANZECC (2000) guiceline in M2,
The key discussion points in the model are considered:

o The results of monitoring indicated a potenfial for leachate generation wath contaminant concentrations
above the ANZECC 2000 assessment criteria. Contaminants of concern found above the assessment
criteria in leachate to date are ammonia, phenol andtoluene.
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Consideringthe time since landfilling ceased (approximately 30 years), itis likely thatleachate generation
has alreadyreached its peakandis in decline,

The contaminants of potential concern found in leachate, with the exception of ammonia, were found
below the assessment criteria in all sarpled goundwater wells outside of the landfill. This indicates
(based on available monitoring data) that the majority of contarminants found in leachate have not
migated beyond the landfil.

Elevated ammonia was detected outside of the landfill in BH7 (10mg/L), BH6 (Img/L), BH3! {1.8mglL),
BH32 (4. 4mg/L) and BH33 (2.7mg/) in August/October 2004. The highest ammania concentration found
in monitoring wells screened in shale was 4.4mglL.

BH6 and BH7, although not within deepest fill are located vathin an area which may be an extension of
the landfill or are within part of a separate filling occasion during which the site level in the north west
site area was raised. There is currently insufficient evidence to assess whether the elevated ammonia
foundin BHs 6 and 7 are indicative of localised elevated concentrations or are reflective of concentration
migatingin shallow groundwater down gradient of the main landfill.

BH32 and BH33 are located up hydraulic gradient of the landfill and screened within the deep shale
groundwater body. Elevated ammonia concentrations may be sourced from radial flow resulting from
moundingofleachate and shallow groundwater within the landfill. Potential off site (up gradient) sources
of ammonia should also be considered.

Ammonia was also foundabove criteria in BH31, located west of the landfill. This Is likely to be indicative
of either off site migration of goundwater impacts sourced fromthe southern section of the landfill moving
northwest (and down gradient) or the result of radal flow due to mounding within the landill;

Ammonia and all other contaminants of concern were found below assessment criteria in BH!I and
BH30, located northwest / north northwest and down gadient of the landfill. This may indicate a lack of
contaminant migration beyond the immediate vicinity of the landfill, based on the 2004 monitoring event.
Further monitoringis required to further assess the potential for contaminant movement

The proposedremediation strategy was considered appropriate consideringthat the low permeability capping
reduces recharge and thus mounding which reduces the potential for radial groundwater flow into the shale
fromthe landfill. It was noted that by reducing leachate levels in the landfill, a larger thickness of unsaturated
zone may develop thus creating a larger area for methane gas accunulation and migration above the water
table,

The followdng key limitations associated with the P HCM are noted with regards to previous investigations
comrpleted to date:

The only deep well within the landfill area (BH9) was screenedacross both fill andnatural shale. As such,
the water levels and contarminant concentrations in BH9 may be representative of mixed water (leachate
and groundwater) rather than ‘pure’ leachate; however this is to yet be determined as it depends on the
depth of groundvater wathin the natural shale.

BHY was the only well crilled to date which proves the base of the landfill. This well was drilled to only
0.3m below the base of fill, which provides a low level of confidence as to whether natural ground was
really intercepted. In addition, the quarry may have been deeper in sections.

Insufficient detail is available on the history of quarrying and landfilling at the site. Historical aerial
photographs / quamrysurvey drawings may provide further information on landfilling activities, in particular
the history of infiling in the area around EES (2004) investigation bores, BH6 and BH7 outside of the
main landfill area.

The laboratory limit of reporting for heavy metals has not been appropriate in previous groundwater
monitoring events as it was above the assessment criteria;

The amplitude of seasonal fluctuations in groundwater and leachate levels is not known. Gas migration
potential above the water table will vary according to the thickness of the unsaturated zone at any one
time.
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EVWSP (MAY 2013) GAS MONITORING INVESTIGATION 1 ELYARD STREET,
NARELLAN, NSW

Based on the results presented in the table above, EIMSP draws the following conclusions:

The existing wells outsice the landfill (and not within proposed buildng footprints) recorded simlar results
to those recorded previously. The results are generally classified as CIRIA | {no gas protection required)
and CIRIA 2 (requires danmp proof membrane and subfloor venting) with respect to carbon dioxide only.
The exception was GV 04 where the CIRIA 3 classification remained. At GW03 the CIRIA 2
classification was decreased to CIRIA | due to decreased gas concentrations.

The new wells within the proposed building footprints (L1 - L6) recorded similar results to those recorded
previously. Results are classified as CIRIA2 with respect to carbon doxide only with the exception of L6
where methane concentrations have been detected atup to 25% vAv. At L5 the CIRIA | classificaion was
increased to CIRIA2 cue to an increased flow rate and gas concentrations.

The existing wells on the edge of the landfill recorded similar results to those recorded prevously. Results
are generally classified as CIRIA | (no gas protection required) and CIRIA 2 {damp proof membrane and
subfloor venting with respect to carbon dioxide with the exception of GWO08 where methane
concentrations have been prevously detected at up to 85 % v resulting in CIRIA 3 classifications.
During the current monitoring event methane was not detected Methane has also previously been
detected at GV 12 at 1.6% v/v but was not detected at GV 12 during the current monitoring round. At
GW 01, the CIRIA | classification was increased to a CIRIA 2 classification due to an increased flow
rate and gas concentration. At GW 08 and MW6s the CIRIA 2 classificaions have been increased to
CIRIA3 due to increased flow rates and gas concentrations.

The new wells on the edge of the landfill (P1 — P6) recorded results generally classified as CIRIA | or
CIRIA2 for either methane or carbon dioxide. The exception is P6 which remains classified as CIRIA 4.

The existing wells in the landfill recorded similar results to those recorded during previous monitoring
events. The results are generally classified as CIRIA2 and CIRIA3 for methane or methane and carbon
dioxice with the exception of GW 09, At GV 08 a consistent methane concentration is recorded around
80%w/v, resulting in classifications up to CIRIA6. CIRIA § and CIRIAG classifications represent a high
to very high risk and are not considered to be suitable for residenfial development without reduction of
the gas regime (e.g. venting to atmosphere) and use of a quantitative risk assessment to assist with the
design of protection measures in conjunction with proposed foundation layouts. At GW 13 the CIRIA3
classification was increased to CIRIA 4 due fo an increased flow rate and gas concentrations. At M\8
the CIRIA 4 classification was reducedto CIRIA3 due to a decreased flow rate.

Similar to previous monitoring events, the new wells in the landfill recorded results classified as CIRIA |
atF4 CIRIA2 at Fl and CIRIA3 at F2 and F3.

Concentrations of hydrogen sulphide and carbon monoxide were reported below the respective adopted
quideline values of 10ppmand 30ppm (NOHSC, 1995).

The cap on BH32 continues to have a gas extraction tube fitted which was folded and sealed with a cable
tie until further sampling is reaquired Prior to obtaining a sample, the GFM430 unit was connected to the
extraction tube prior to the cable tie being removed to facilitate recording of flow from the well.

The 12 scheduled monthly monitoring events have been corrpleted (July 2012 - June 2013).
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Appendix B
Summary Tables
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Summary Table Groundwater Sampling 8 December 2015.

Waste
Well ID: AR GW 13 GW08 GWI09 water
Sample Date: 81272015  8M22015 8M202015  8M122015 Criteria
Within Within Edge Within
Location: Landfill Landfil Landfill Landfill  201516*
Analyte Name Units LOR
Benzene poll 05 <05 1.0 <05 <05 100
Toluene Holl 05 <05 <05 <05 <05 500
Ethylbenzene pgll 05 <05 <05 <05 <0.5 1000
mp xylene [V ! <{ <f <1 <|
o xylene pgll 05 <05 <0.5 <05 <0.5
Naphthalene pgll 05 <05 <05 <05 23
Total Xylenes pgll 1.5 <15 <15 <15 <15 1000
Total BTEX 1118 3 <3 <3 <3 <3
Biocherrical Oxygen
Derand (BODS) myll 5 10 18 2 27 230
Total Suspended Solids
Driedat 103 105°C mgl 5 740 450 3200 790 600
Oil and Grease mol 5 <5 <5 <5 <5 200
Nitrate Nitrogen, NO3 N myll 0,005 <0.01 <0.025 <001 <0025
Sulphate, S04 mgfl ! 310 75 37 27 2000
Nitrite Nitrogen, NO2 as
N mg/L 0.005 <0.005 <0.005 <0.005 <0.005
Total Kjeldah! Nitrogen mg/L 0.05 27 81 12 100
Total Nitrogen (calc) mg'L 0.05 27 81 12 100 150
Amrronia Nitrogen, NH-
asN my'L 0.005 27 88 78 110 100
Total Phosphorus
(Kjeldahl Digestion) mg/l 001 048 0.13 13 040
Total Dissolved Solics
Driedat 175 185°C mg'l 10 1600 2700 1600 2000 500 10,000
pH pH Units 0.1 78 17 80 18 710
Alrmimnium Al poll 5 18 <5 <5 <5 100,000
Arsenic, As poll 1 ! 27 4 1 1000
Cadmum Cd polL 0.1 <0.1 <0.1 <0.1 <0.1 1000
Chromium Cr pgll | 3 8 < 2 3000
Cobalt, Co pgll | 2 4 < 3 5000
Copper, Cu pagl ! <1 <1 <1 < 5000
lron, Fe pgll 5 230 150 14 78 50,000
Lead Pb pg'll 1 1 <1 <1 < 2000
Menganese, Mn pgll ! 500 320 300 120 10,000
Molybdenum Mo pgll | <1 <1 2 <l 100000
Nickel, Ni pgll | 3 4 3 5 3000
Zinc, Zn poll § < <5 <5 <5 5000
Mercury mglL 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 30
Rotes:
* Sychey Water Industrial Customers  Acceptance Standarcs for 2015 16 (Ref S\AS39 06/15),
Values shown in bold highlight results which exceed acceptance standards.
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6.3 Groundwater and Leachate Quality

This section presents field observations and sampling results from the groundwater sampling event
completed for all wells in the groundwater monitoring network, on 26 and 27 June 2012. Table 6.2 lists the
recorded groundwater field parameters and visual / olfactory observations during groundwater purging after
stabilising.

No phase separated hydrocarbons were ocbserved in any of the wells. Copies of laboratory certificates are
included in Appendix H. The full groundwater sampiing field sheets are provided in Appendix F and the
calibration sheet for the water quality meter is provided in Appendix G.

Table 6.3 presents analytical results which exceeded the adopted site criteria, together with the
hydrogeological setting of the monitoring wells.

Analytical results are summarised in Appendix C and copies of laboratory certificates are included in
Appendix H.

Table 6.2 Field Parameters of Groundwater Sampling Event

Well ID swL' pH Temp  Conductivity | Dissolved Redox / Observations
{(mTOCY {(mSicm Oxygen ORP
at 25°C) (Ppm) (mV)
F1 1.30 7.0 159 227 0.1 -70 Clear, strong putrid odour
F3 4.40 6.6 225 365 04 -100 Clear, strong putrid odour
MW2 210 71 18.7 6.44 08 -70 Cloudy, black, putrid
odour
M4 1.94 6.9 164 368 03 -120 Clear, grey, strong putrid
odour
BH7 043 74 17.7 1.34 1.0 -60 Cloudy grey/brown, putrid
odour
MW34 1.32 7.0 18.2 569 03 -40 Cloudy. brown, slight
i : 3 i1 : : g _putrid odour ,
MW34D 1.85 65 208 17.6 08 10 Shightly cloudy {(brown),
possibly slight putrid
odour
MW5S 1.18 64 16.2 89 11 120 Clear, no odour
MWSD 0.99 65 199 146 04 60 Slightly cloudy, no or
slight odour
Gw108 4.36 6.77 208 289 05 -80 Clear, putrid odour
GW108D 4.3 6.33 20.7 14.0 08 20 Clear, no odour
MW21 5.93 6.7 184 351 05 210 Slightly cloudy, no odour
BH32 8.79 6.8 184 11.6 -4 < Cloudy, no odour

1. SWL = Standing water level

2. mTOC = metres below top of well casing

3. Oxygen Reducing Potential. Field results converted to Standard Hydrogen electrode readings by adding 199mV
4. Due to sampling method with bailer

G PROJECT SON0R0ES_Erwronmental Investgatons Ausyala - | Elysrd Sireet, Narskian, NS PROUECT OUTPUTReportsiGroundwater (June 2012) 00020265 Geroundwater
Invastigation Rspont FINAL §_August 2012 docx

Projact number 00030265.01
Dated: 27.07/2012 21135
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Elyard Gardens, Narellan

DLA environmental

3.3 Additional Groundwater Analysis (DLA, 2011)

Groundwater was sampled from six (6) locations to confim and provide further detail
on the findings of previous assessments. The Dutch mineral oil criterion has been

adopted as the acceptance criteria for hydrocarbons in groundwater.

Minor

concentrations of naphthalene and semi-volatile hydrocarbons are present within the
groundwater from MW-4, though each complies with the respective Site Acceptance

Criteria (SAC). No other areas of the landfill were found to contain organic
contaminants within the groundwater,
Table 2a - Groundwater Organic Analytical Results (pg/L)
Detected Analytes SAC Mw1 Mw2 Mw4 MwWe6 MW7 Mwsg
Benzene 950 <1 <1 <1 <1 <1 <1
Ethylbenzene® 80 <1 <1 <1 <1 <1 <1
m+p Xylene® 75 <2 <2 <2 <2 <2 <2
o-xylene <1 <1 <1 <1 <1 <1
TPH C¢-Cy D <10 <10 <10 <10 <10 <10
TPH Cyo-Cyq <50 <50 82 <50 <50 <50
TPH Cy5-Czs fgo'z <100 <100 390 <100 <100 <100
TPH Cx-Cx <100 <100 <100 <100 <100 <100
Naphthalene 16 <1 <1 71 <1 <1 <1

Localised exceedances of the ANZECC 2000 heavy metal thresholds can be observed
in MW4 and MW2. The total chromium measured in MW4 marginally exceeded the
more sensitive threshold value for chromium VI though would require speciation to
determine the risk to any receptors. The water sample from MW2, down gradient of
the landifill, contained elevated concentrations of copper and lead. No significant
concentrations of heavy metals were measured in any other well

Table 2b- Groundwater Inorganic Analytical Results (pg/L)

Analyte SAC mMw1 Mw2 Mw4 MW6 Mw7 Mws
Arsenic’ 13 6 1 3 3 <1 4
Cadmium 0.2 <0.1 <01 <01 <0.1 <0.1 <01
Chromium® 1 <1 <1 3 <1 <1 <1
Copper 1.4 <1 5 1 1 <1 1
Lead 3.4 <1 21 <1 <1 <1 <1
Mercury 0.6 <0.4 <0.4 <04 <0.4 <04 <0.4
Nickel 11 1 2 2 2 1 3

11
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Zinc | 8 | 2 <1 2 <1 3 2

34 Methane Gas Analysis (DLA, 2011)

Preliminary investigations by DLA have indicated that methane detection is limited to
the landfill area of the development. Lateral migration within the soil pore space or as
dissolved phase in groundwater does not appear to be a significant risk in the current
Site configuration. Whilst MW3 and MW4 produced methane concentrations of 58%
and 79% respectively, monitoring wells on the edge of the landfill and outside of the
landfill failed to indicate any presence of methane gas.

Additional monitoring is recommended throughout the remediation to ensure the safety
of construction workers and to determine if the remediation methodology achieves the
desired objective to prevent the risk of gas intrusion.

3.5 Chemicals of concern

The landfill is a potential source of landfill gases (including methane, sulphides, carbon
dioxide and carbon monoxide) and also leachate. In addition to landfill gas and
leachate the fill materials placed in the landfill may contain chemicals of concem.
The following lists the most likely chemicals of concern based on the former land-use
and the findings of the DSI.

— Landfill gasses:
o Methane (CH4);
Hydrogen sulfide (H2S),
Carbon monoxide (CO}; and
Carbon dioxide (CO2).
— Landfill leachate.

o Organics (petroleum hydrocarbons, benzene, toluene ethylbenzene
xylene (BTEX) and phenols),

o Inorganic (heavy metals, nutrients (NO5', NH, ™ and PO43):
— Soil contamination.
Organics (petroleum hydrocarbons, BTEX, PAHS)
Inorganic (heavy metals and asbestos)
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inorganic groundwater results are presented in Table 22, the SMEC organic groundwater
results are shown in Table 23.

The Environmental & Earth Sciences inorganic soil results are shown in Table 20 and organic
soil results in Table 21, The Environmental & Earth Sciences inarganic groundwater results
are presented in Table 24 organic groundwater results in Table 25 and the inorganic
groundwater chemistry results are presented in Tables 26 and 27.

TABLE 18

Cadmium Chromium  Nickel  Arsemic Mercury

Sample Depth Copper Lead Zinc

(m) total

S1-TP1 01508 30 19 56 <1.0 j2 12 8 <0.1
§2-TP2 0.1-0.8 17 19 42 <1.0 12 7 7 <1
S3-TP3 02-10 17 i7 26 <[.0 13 4 7 <0.1
S4-TP4  0.15-0.7 20 32 52 <10 - 1! 9 7 <0.1
S5-TP5  0.1-09 23 20 65 <1.0 8 12 13 <0,1
S6-H6  0.2-06 32 23 47 2.0 18 14 15 <0.1
S8-H3  02-0.6 k1| 30 72 <1.0 1 18 5 <0.1
S9-H9  02-06 28 17 64 20 i3 2i 7 <0.1
$10-H10 02-0.6 04 19 75 4.0 18 29 17 <0.1
Sil-HIl 0206 46 17 62 30 14 14 4 <0.1
S12-HI12 02-06 14 30 94 1.0 24 32 7 <0.1
$13-H13 035-0.6 27 4 41 5.0 34 4/ 6 <0,1
Guideling 4000 1200 28000 80 400 (VD) 2400 400 40
Guideling’ = 10 S 2 10 (V1) 4 10 o4
Guideline’ . 100 - 20 100 (V1) 40 100 4
Notes:

1. sl results expressed in mg/kg on 4 dry weight basis
guidelime Jevels taken from NEPM Schedule B (7a) (1999) — Health based soil investigation levels,

Column D for residentiz! with minimal access to so1ls uss
3. inert wests guideline taken flom NSW EPA (1999) assessment classification and management of liguid and

nor-liguid wasies (Table 16 of this report)
10lid waste guidekine aken from NSW EPA (1999) assersment classification and management of liguid and

non-tiguid wastes (Table 16 of this report)
5. values in italics exceed the inert waste guidafines

Rep2004/104080/1 04080.doc 48
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Sample S81-TP1  S2-TP2
Depth (m) 01508 0102
Total PAHs ND ND
Naphthalcne ND ND
Beazo[2]pyrene ND ND
Phenol's ND ND
Oxygenatzd ND ND
hydrocarbons

carbon disnlfide ND ND
Fumigants ND ND
Halogenated aliphatic ND ND
hydrocarbons

Halogepated aromatic ND ND
hydrocarboms

Trihalometbancs ND ND -
TPH

CeCy <2 <2
Cm"cu <50 <5°
CieCy <100 <100
CiCss 140 <100
Total Cio-Cys 140 ND
Total MAHs ND ND
Benzene <0.5 <0.5
Tehene <Q.5 <0.5
Ethy! benzene 0.5 <0.5
Xylene <1.0 <1.0
Notes: L. all results expressed in mg/kg

83-TP3

0.2-1.0

4535 33553

5

E

<100
<100

ND

ND
<0.5
<0.5
<0.5
<1.0

S4-TP4

0.15-0.7

<50
<100
<100

ND

ND
<0.5
<0.§
<0.5
<10

S85-TPS S6-H6
0.1-08 0206
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NO
<2 <2
<50 <50
<100 <100
<100 <100
ND ND
ND ND
<. <0.5
<0.5 <0.5
<0.§ <0.5
<1.0 <1.0

Site Criteria

80

4

34000°

&5’

TPH Cp-Cys
aromalics
3é0*
aliphatics
224007

I‘

130°

5
2¢°

. guiceline values tuken fom Colwnin D of the NEHF (1998) Health-bused soil investigation lewis

. guidefine values are taken from NSW EPA (1994) Guidelines for assessing service station sites

. = nof analysed, or no guideline applicabls
. a0t ull anelytes tested havz been reported, howzver no other organic COCs were detected

1

2

1

4, ND - not detected
5

6

Rep2004/104080/104080.doe

49
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TABLE 19 (CONT)

SB-HR S3-H9 S10-H10 S11-H11 §12-H12 S13-H13 Stte Critecia

Sample

Cepth (m) 02046 02405 0.240.6 0196 035408 0206

Total PAHs 1.5 12 ND ND ND ND 80*

Naphthalene <0.5 <0.5 <0.5 <05 . <05 <0.5 -

Benzolajpyrene 1.1 <0.5 <{0.5 . <S5 <0.5 <0.5 ¢

Phenol's ND ND ND ND ND ND 34000°

Oxygenated - - - - - - -

bydrocarbons

carbon disulfide - - - - - - -

Fumigants - - - - - - -

Halogenatcd - - - - - - -

aliphatic

hydrocarbons

Halogeoated - - - - . - -

aromatic S

hydrocarbons

TrihalomciNanas - - - - - - 2

TPH

Crsr <2 < <2 <2 =2 <2 657

Cie-Cra < S8 <50 <50 <50 <50 <50 -

Cu-C" a73 <100 110 <100 166 143 TPH C'rc”

CiCre 800 <)00 312 <100 370 246 aromatics
360°

o Total Cie-Chs 1331 ND 422 ND 536 389 lliphatzics
e=see=0 et
=2

Toluzze = . " . - - 130’

Ethyl benzene - - - - - 50°

Xylens - . - - - - 247

Notes: L. allresults expeessedinmg/kg .. -
2. guideline values taken fom Colwmn D of the NEHF GS’S) Heglth-bosed soll investigation levels

. ay:::) 3. guideline vaincs are taken SO NSWFBPETIVITT Culdalines for assessing servica station sites
~ N

"’,.-“ 4. ND - not detected .
o -
T 5. - not analysed, or no guideline applizable
6. not al] analytcs tested have heea repored, however no other crgenic COCs were detected

Rep2004/ 104080/ 104080.doc 50

PLA.0516
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COMMmNtion Asseaimern
Marigemert & Ootterhoca

Monitoring Bore: PUMPING WELL

Project No. E14451

St

heat 10f1

Attachment 2

Bore License No
Hole sze: 375mm
Engines. AB
Checked by V.J

Ste Address 1 Elyard Street, Narekan, NSW
Client: Etvard Gardens

Dnill Method Mechanical Excavator (8 Tonnes)
DOnll date: 08-11-2011

| g

PO Box 215
ST PETERS NSV 2044
Fh (02)9516-0722 Fax. (02) 95160741

SUBSURFACE PROFILE BD
Readings
(ppm)

"
’[‘m' D(Tr? 1 symbol Descnption Bofe conatruction detaile
!

MI523m Schpm

Grownd Surface
Filt e
Grey-dark grey/brown gravely clay and sand Sty
with brick, imber and concrete fragments e
throughout, fine to medium grained, medium
“ﬂsity. moist VP
Clayey Fil
Light grey-greyfred, fine grained, moderate to
high plasticity gravely clay, very stiff, moist

000

R
»4\

FIARANAET
L]

(NS

4 1123m BGL {14-11-11)
=
=

Hank UPVE 375mm (Cazng) ]

~~~~~~~

w
o

el e iy
|
|
|
L

SRR Filt

Q,Eg?’xtx Grey-dark grey/brown gravely clay and sand
LRSS with brick, timber, plastic and concrete
fragments throughout, fine to medium
grained, medium density, moist

200

ARTARERNIRRANEN

Bar}dllmamml‘l

250

350

dodd e ani gyl e et sl

“LPAVC bsse cap

Borehole ended at 4 B35m

(=]
(=]
=~}

(=]
(5
o

gl aa e

1

s

CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour
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IE“V"O"'{‘iOmi . /" | Monitoring Bore: GW101
n ve s g,,.j.?"":l'._g”!‘!""s' Progact No. E1445 1 Sheet 1011
'l‘k = . Ste Address 1 Elyard Streel, Narallan, NSW Bora Licerse No
PO Box 215 Client_ Elyard Gardens Hole s@e. 75mm
ST PETERS NSW 2044 Drill Method. Solid Flight Auger Enginesr: AB
Ph {029516-0722 Fax. (02) $516-0741 |y date. 23-09-2011 Checked by V J
SUBSURFACE PROFILE PID
. % Read
‘;m “f;g;r‘ Symbol Descnption Bore corstuction detalls lppr:? s
o e—
100 5?
] 2
3 < o
i & 2
s 3 a
050 2 A
- Ground Surface l
000 =] =
] Brown/grey-dark grey/orange clay, gravel H
. and sand with small {<10mm) brick and g
E concrete fragments throughout, fine to E
050 medium grained, medium density, moist — 2
1 =
]
. r s g
s 5 = B
5 | 1003 2 d H
% s e ®
a . Clayey Fill £ o
g . Light grey-grey/red, fine grained, moderate to @ B
=3 - high plasticity gravely clayey fill, very stiff é E
£ 503 moist ~ £
8 : ] i
v : 8
200
] Shale/Siltstone ;‘—_
Grey-orange/grey, highly weathered fine to
250 medium grained, moist ’é
g ;
2 @
300 £ 5
& o
3 g
a p
g 8 :
350 £ g 7
¥ 2
o g
—]
J
400 - Borehole ended 2t 3 92m
FCR = FIELD CONTAMINATION RANKING COMMENTS:

[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours

P = Obvious visual signs of contamination and/or odour

3 = Strong visual signs of contamination and/or odour

ORDO05

Attachment 2

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 291



ORDO05

Attachment 2

Attachment 2 Revised Remediation Action Plan
EnVironTiOllfai Monitoring Bore: GW102
n v e s g.g...\! 0)\;!“”»—5« Progect No E1445 1 Sheet 1001

|

PO Box Z

Manageyeert b Do it

Cliert  Elvard Gardens

Ste Address 1 Elyard Street, Narallan, NSW

Bora Licerse No
Hole s@e. 75mm

ST FETEF{.'S NSW 2044 Drill Method, Solid Flaght Auger Engineer;: AB
Ph {023)9516-0722 Fax (02) 85160741 Drill date: 23-09-2011 Checked by V J
SUBSURFACE PROFILE PID
3 el Re
?m “f?n);r Symbol Descnption Bore corstruction detalls T::: '35
-100 2 T
3 H
-0 sn—f E g
3 & “
030 : Ground Surface l
< X Fill i s —
B e Brown/grey-dark grey/orange clay, gravel SRR $he2 5
3 and sand with small {<10mm) brick and Ry ¥
050 concrete fragments throughout, fine to R — E
¥ medium grained, medium density, moist ot il 28
G = 5 A
100—; g N -.;:" 2 g
pu h=g al B
= E E A
5 E Clayey Fiil f ‘& =
7 150 Light grey-grey/red, fine grained, moderate to ¢ |5
= = high plasticity gravely clayey fill, very stiff, & 3
ol 2 moist & s
3 g 3
g | 2003 : @
% : —Le
g 3 :
. 250 5
Shale/Siitstone 3 ==
Grey-orange/grey, highly weathered fine to 2 i
medium grained, moist &
200 5
£
350 3
2 @
400 £
2
450 g g
& 1%
-
; I8
500 ‘ e
- Borehaole ended 2 5 04m 2
FCR = FIELD CONTAMINATION RANKING COMM

[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours

P = Obvious visual signs of contamination and/or odour

3 = Strong visual signs of contamination and/or odour
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fnvnrom{'ientai . J | Monitoring Bore: GW103
n ve s g,,.j,?"":l',_g’[!';"s’ Progact No. E1445 1 Sheet 1011
'l‘k - . Ste Address 1 Elyard Street, Narallan, NSW Bora License No
PO Box 215 Client. Elyard Gardens Hole see. 75mm
ST PETERS NSW 2044 Drill Method Solid Flight Auger Enginesr:AB
Ph {02)9516-0722 Fax (02) 35160741 Drill date. 23-09-2011 Checked by ¥ J
SUBSURFACE PROFILE oI
. N F-_.
‘;m “f;g;h Symbol Descnption Bore corstauction detalls T;;:J s
l_‘
a0 g !
0503 fg &
] 3 b
3 = -
o = Ground Surace
= 3 Fil e AR
b g Brown/grey-dark grey/orange clay, gravel, RN RS B
b 2 sand with small (<5mm) concrete and timber she Wi g
= | o503 fragments throughout, fine to medium . E
g E grained, medium density, moist i3
= , 3
BRLE: g %3
= ] e h "8
= i Clayey Fill : B3
¢80 layey Fi ) R g =
. Light grey-grey/red, fine grained, moderate to Q i
g high plasticity gravely clayey fill, very stiff, g E
4——— moist £ E
2004 === =1 . 1%
=== &
i=== 3
25032 = =
o= :
Shale/Siltstone N H
Grey-orange/grey, highly weathered. fine to o
200 medium grained, moist £
R
g
350 =
&
400 oy
:
E
450 é
g
E 3 %
£00 g 2
- ”
a 8
550 =
B Horehole ended & 5.56m
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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IE'W"'O“TIOMG{ . Monitoring Bore: GW104
n ve s gM;?...\:l.:g,!':I:VS. Progect No E1445 1 Sheet 1001
'l‘k < . Ste Address 1 Elyard Streel. Narallan, NSW Bora Licerse No
PO Box 215 Cliert Elvard Gardens Hole sze. 75mm
ST PETERS NSW 2044 Drill Mathod. Selid Flight Auger Engineer: AB
Ph {029516-0722 Fax. (02) $516-0741 |y date. 23-09-2011 Checked by V J
SUBSURFACE PROFILE 5D
Re
?l\‘:} (ﬁf;ﬁ Symbol Descnption Bore corstuction details m?s
[ — ﬂ
100 f T
; 3 H
-050 3
] 2 2
- E Ground Surtace
¥ Fill S
= Brown/grey-dark grey/orange clay, gravely Shis, :
c ), sand, fine to medium grained, medium / o B
0503 ~-| "\density, moist y C $ S
E Clayey Fill g L 28
3 Light grey-grey/red, fine grained, moderate to 2 $573
- . high plasticity gravely clayey fil, very stif, £ PR
\ moist / 2 1 g
Shale/Sittstone g £ 2
Grey-orange/grey, highly weathered fine to ¥ 12 2
= | 150 medium grained, moist @ &
4
= | 230
3
§ T B
n § ;
3? 250 3 b3
i 2 £
2 E 2
& E
e |20 %
&
2 &
350
400 g
4350 § o
g :
3 = 2
500 F i5
] Borehols ended a 5.28m '
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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IE“V"O"'{‘iOmi . Monitoring Bore: GW105
n ve s g,,.j,?"":l',_g’[!';"s’ Progact No. E1445 1 Sheet 1011
'l‘k - . Ste Address 1 Elyard Streel. Narallan, NSW Bore Licernse No
PO Box 215 Cliert Elyard Gardans Hole sge. 75mm
ST PETERS NSW 2044 Drill Mathod. Solid Flight Auger Engineer; AB
Ph. {02)9516-0722 Fax (02) 85160741 | v wove 20.09.2011 Checked by V.J
SUBSURFACE PROFILE oI
. N F—_.
‘;m U'.r;g;h Symbol Descnption Bore corstuction detalls T;;:J s
100~ £ ' T
z - &
: 2
050 2 é
: (=]
e 3 Ground Surtace . l
Ko i e
Fodssil Brownfgrey-dark grey/orange clay, gravely 28 a2
F2522 sand, fine to medium grained. medium L &
4=~ =1\ density, moist /! £ E
050 J===== Clayey Fill £8
\ Light grey-grey/red, fine grained, moderate to L B 3
\uhig: plasticity gravely clayey fill, very stiff 3a
- \moist / g £
S | 100 Shale/Siltstone , g ¥
s Grey-orange/grey, highly weathered. fine to ® X
z medium grained, moist A i
: 2 £ &
“é‘ 150 5
i g
2 | z00
B
& T =
2 3 H
250 : %
2 £
2
i -
340 £ é
:
3
2 4
350 © 1s
g |2
400 Borehale ended % 3 97 &=
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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E"Vl"’“'{‘i@m{ S | Monitoring Bore: GW106
Inves gj.\:lkg,nws‘ Pregect No. E1445 1 Sheet 1011
"k = Ste Address 1 Elyard Street, Narallan, NSW Bore Licerse No
PO Box 215 Cliert Elyard Gardens Hole s@e. 75mm
ST PETERS NSW 2044 Drill Methad. Solid Flight Auger Engineer;: AB
Ph {02)9515-0722 Fax (02)$516-0741 Drill date. 26-09-2011 Checked by V J
SUBSURFACE PROFILE PID
: el Read
‘I’m (m);r Symbol Descnption Bore corstuction detalls .(:DD": ‘Js
L p—py
1100 Su g
1 %
. 9
: & s
1 3 3
4 3
-D50] - &
-] Q
000 : Sround Surface l
: Clayey Fill AR m'—‘—
. Light grey-grey/red, fine grained, moderate to 5% #—
] high plasticity gravely clayey fill, very stiff, =5 s §
] moist % ] § g
050 5 AN s &8
3 Shale/Siltstone = = EE
= Grey-orange/grey, highly weathered. fine to E i 08
= medium grained, moist f .E E
3 : s 16 2
3 3 =
2 100 x
&
o
8 T
Z | 1504 = e
3 E g
l; E
< &
200 g
- ps)
]
® w
E
250 B
£
2
e i
300 2 fs
E Borehole ended at 3. 24m ¢
350 —
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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Environmental /" | yonitoring Bore: GW107

.
Investigations| . ... —
'l‘k - . Ste Address 1 Elyard Streel. Narallan, NSW Bore Licernse No
PO Box 215 Client_ Elyard Gardens Hole s@e. 75mm
STPETERS NSW 2044 i Drill Method. Solid Flight Auger Enginesr: AB
PN {923 9030-0722-Pax: (00) SS160T43: | i dato: 0°05:2011 Checked by V J
SUBSURFACE PROFILE 5
. N F-_.
‘;m “f;g;r‘ Symbol Descnption Bore corstuction detalls T;;:J s
1 z'll]-: :f’.' . T
: % :
~ . @
0503 3 E
000 5 Ground Surface . l
E Fill & B
E Brown/grey-dark grey/orange clay, gravel, B
3 sand with concrete, imber and brick wese §
050-3 fragments throughout. fine to medium AT L
¥ grained, medium density, moist il g8
E ‘ = 5
3 4 |
e Clayey Fill £ 3 ;
E Light grey-grey/red, fine grained, moderate to e 1 I
E high plasticity gravely clayey fill, very stiff, .5 g 3
150 3 ry & 2
3 moist 'Ef % 2
: : |2
2003 A B
Shale/Siltstone 'ﬁ_ 1°
250 Grey-orange/grey, highly weathered, fine to
2 medium grained, moist E —
300 '%
5
350 g
&
400
= :
S
2 | o :
= £ E
@ 2 -~
:§ 550 é ¥
a % 13
v < o g
630 ' T
1 Boreholo ended 2t 6 06m
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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E“V"O"Tiem{ S | Monitoring Bore: Gw108
Inves gj.\:lkg,nws. Pregect No. E1445 1 Sheet 1011
"k = Ste Address 1 Elyard Street, Narallan, NSW Bore Licerse No
PO Box 215 Client. Elyard Gardens Hole sze. 75mm
ST PETERS NSW 2044 Drill Method, Solid Flight Auger Engineer;: AB
Ph: {02)9516-0722 Fex. (02) 95160743 | pry date: 20-09-2011 Checked by V J
SUBSURFACE PROFILE 5D
3 ; Re
(’lm “,r;f;r' Symbol Descnption Bore corstuction detalls ?::: ‘Js
-100 3 :f’.' . T
a y ;
0503 2 £
0.00 5 Ground Surface . 1
3 Fill Hea= s
Bé Brown/grey-dark grey/orange clay, gravel, e B
3 sand with concrete, imber, glass, plastic and l; I g
e brick fragments throughout. fine to medium I ST L
E grained, medium density, moist I: Fil E8
3 f e = 5
1003 ? : g %
: s §
1503 '5 H
2003 E !
= Clayey Fill H
2503 Light grey-greyl/red, fine grained, moderate to d §
e high plasticity gravely clayey fill, very stiff, t
E moist 2
g £
= | s00 — 5
- E z 1@
- E 8
3 E 2
g 350 3 —
& E H
£ = [
a | 4903 Shale/Siltstone £
v Grey-orange/grey, highly weathered, fine to - b
= medium grained, moist 8 £
450 ; -é
3 g ;
E B
500 g
g 8
550 2 E
: 12
L -
6003 Borehola ended a1 5 98m
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 298



Attachment 2 Revised Remediation Action Plan

E“Vlfon'{'iemi S | Monitoring Bore: GW109
Inves gf.\:lhg,nws. Pregact No. E1445 1 Sheet 10l 1
"k - Ste Address 1 Elyard Streel, Narallan, NSW Bora Licerse No
PO Box 215 Cliert Elyard Gardens Hole s2e. 75mm
ST PETERS NSW 2044 Drill Method. Solid Flight Auger Enginesr:AB
Ph: {02)9536-0722 Fax. (02) 9516-074% | priy gate: 28-09-2011 Checked by V J
SUBSURFACE PROFILE oI
N F-
(;m [)('.:,g;r‘ Symbol Descnption Bore corstuction detalls ?;3;:35
-100 é* - | T
] ¥ g
3 & @
-050 s E
000 E Ground Surface l
: Fill .
+ Grey-dark grey/brown gravely clay and sand Srdig H
] with brick, timber and concrete fragments g
050 throughout, fine to medium grained, medium - 5
3 density, moist 3
: iz
3 ; z 3
= ] UD—: ? :E E
:: : é »
2 : Clayey Fill g 2
ol 150 Light grey-grey/red, fine grained, moderate to b i
& E high plasticity gravely caly, very stiff, moist g 3
5 : F ¢
o g
e | 2004 i
v E3
s Filt — H
3 Grey-dark grey/brown gravely clay and sand ‘; 0.3
— with brick, timber, plastic and concrete =
0 fragments throughout, fine to medium : .
B grained, medium density, moist = 4
= &
200 £
3 soé :_;
i '
: ;
400 R =
F &
i §
450 e Y §
B 8 8
500 53 ;x% i
3 Borehole ended 2t 5 05m
FCR = FIELD CONTAMINATION RANKING COMMENTS
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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IEnv"onTieniai S | Monitoring Bore: GW110
n ve s gM;?...\:l.:g,!':I:VS. Progect No E1445 1 Sheet 1001
'l‘k < . Ste Address 1 Elyard Streel. Narallan, NSW Bora Licerse No
PO Box 215 Client Elyard Gardens Hole sze. 75mm
ST PETERS NSW 2044 Drill Mathod. Selid Flight Auger Engineer: AB
Ph {029516-0722 Fax. (02) $516-0741 |y date. 23-09-2011 Checked by V J
SUBSURFACE PROFILE 5D
Re
?l\‘:} (ﬁf;ﬁ Symbol Descnption Bore corstuction detalls m?s
00 - |;+0 —‘ T
= z
: % 2
E x a
i) lm—E "g 5
000 E Ground Surface l
B S Fill PR
A Grey-dark grey/brown gravely clay and sand, S &
E fine to medium grained, medium density, ey 7
ps0 _: moist -'..'.Q'._ = E
E Clayey Fill T 2 g
I~ B Lignt grey-grey/red, fine grained, moderate to : Z 3
1 APE high plasticity gravely clay, very stiff, moist = E ::
N 3 &
g ; ) H
o 1503 Fill ‘ 3
& E Grey-dark grey/brown gravely clay and sand é F:
@ 7 with brick, timber, plastic and concrete = P
v 3 fragments throughout, fine to medium 8 8
g 240 E grained, medium density, moist §
2 sn—f i
s :
3003 ‘E
E ®
3 £
350 3 3
E B @
3 E
400 = g.
e B
E g 2
4 50—2 5;' { 5
= H 1&
5003 Borehole ended at 4 837m
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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mem{‘fmi . Monitoring Bore: GW111
nves ga lons Progact No E1445 1 Sheet 101

COOmmTanon Asssiment
Mandgeyvert & Dot it

| g

PO Box 215
ST PETERS NSW 2044
Ph {02)9516-0722 Fax (02) 8516-0741

Ste Address 1 Elyard Streel, Narallan, NSW
Cliert Elvard Gardens

Drill Method Solid Flaght Auger

Drill date. 28-08-2011

Bore Licernse No
Hole s@e. 75mm
Engineer A B

Checked by V J

SUBSURFACE PROFILE

FID

SWL | Depth

(m) | (my | Svmee

Descnption

Bore corstuction detalls

Readings
(ppm}

-1.00

-D 50

Sround Surface

ITLIIRNRRTRVA RRTeTEraad |

000

Clayey Filt

050

1507

200

No Groundeater/Seepage Found (14-11-11)

4004

450

600

Light grey-grey/red, fine grained, moderate to
high plasticity gravely caly, very stiff, moist

Borehole ended & B.05m

Torguer BX-CAP Prg

Black UPVC 50mm {Casing)

1 009m Sickup —

Sl Mutenial I
Neat cement seal (10dmm approx )

Natwral sand -

~ Elaok UPVIC surmg 200mm spprex)

Granuls bentonts seal

Sotted UPVE Srmen (Screen)

“UPVE bas= cap

FCR = FIELD CONTAMINATION RANKING

[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours

P = Obvious visual signs of contamination and/or odour

3 = Strong visual signs of contamination and/or odour

COMMENTS:
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Environmental /" |yonitoring Bore: GW112

.
Investi gjt"ﬂ!‘?. Progect No: E1445 1 Sheet:1.011
'l‘k < . Ste Address 1 Elyard Streel. Narallan, NSW Bora Licerse No
PO Box 215 Cliert Elvard Gardens Hole s@e. 75mm
ST FETERS NSW 2044 Drill Method Solid Flight Auger Engineer AB
Ph: {02)9516-0722 Fex. (02) 95160743 | pry date: 20-09-2011 Checked by V J
SUBSURFACE PROFILE PID
Re
?l\‘:} (ﬁf;ﬁ Symbol Descnption Bore corstruction detalls m?s
100 é, v | T
3 g
0503 eé g
g 2
0.00 G GCround Surface - ‘
S il [ R
= Grey-dark grey/brown gravely clay and sand e s 2
= with brick, timber and concrete fragments i e ae g
0503 throughout, fine to medium grained, medium L E
3 density, moist §8
= 1 . z3
I | 100 ® g8
- E g @
1 E Clayey Filt E =
3 1503 Light grey-grey/red, fine grained, moderate to = 2
b E high plasticity gravely caly, very stiff, moist s H
g p = e
g A 5
& 200 ; : E
% E Fitt g |2
& = Grey-dark grey/brown gravely clay and sand ‘;’ 18
3 | 2503 with brick, timber, plastic and concrete + &
5 1 fragments throughout, fine to medium 2 3
s E grained, medium density, moist s —
3003 @
£ ®
- o
350 E
3 2
E 2]
400
450 H
i i
= E
: g
500 o
s 1
: : 12
5503 § &
: g
£00 J
= Boretole ended 2 B 05m
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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fnvnrom{'ientai . J | Monitoring Bore: w113
n ve s g,,.j,?"":l',_g’[!';"s’ Progact No. E1445 1 Sheet 1011
'l‘k - . Ste Address 1 Elyard Street, Narallan, NSW Bora License No
PO Box 215 Client_ Elyard Gardens Hole sze. 75mm
5T PETERS NSW 2044 Drill Mathod, Solid Flight Auger Engineer; AB
Ph: {02)9516-0722 Fax (02) 85160741 | noy date: 23-09-2011 Checked by ¥ J
SUBSURFACE PROFILE oI
. N F-_.
‘;m [.::o‘;g;h Symbol Descnption Bore corstauction detalls T;;:J s
g | |
£
100 3 a
2 & 3
0503 - A
000 E Ground Surface l
E S B A
Y| Grey-dark grey/brown gravely clay and sand &
55075 with brick, timber and concrete fragments Ko 7
o 50_;5_};&&% throughout, fine to medium grained, medium Cei— E
FoS=29 density, moist / Gl 3 2
{-——— ClayeyFill el 3
4-—---1 Light grey-grey/red, fine grained, moderate to b S .3
W4T T high plasticity gravely clay, very stiff, moist § & E
== 3
1504 =3 : -
P I E‘ et g ki
= . Fitt = £
2 Feaxn  Grey-dark grey/brown gravely clay and sand 8 g
3 | 200 %‘gx 2 with brick, timber, plastic and concrete §
= ool fragments throughout fine to medium HOUR =— 1]
E = %?Q grained, medium density, moist W B — B
=+ & H = @
2503 - =
i ; : =1
x 3 == §
3 uni = [E
E = ®
: = g
350 = = 3
: g = 5’;
4003 é = . g
g 3 =i
4503 § _;é
3 Borehole ended at 4 67¢m :‘;
E .
500 &
FCR = FIELD CONTAMINATION RANKING COMMENTS:
[ = No visual signs of contamination and/or detectable odours
1 = Slight visual signs of contamination and/or odours
P = Obvious visual signs of contamination and/or odour
3 = Strong visual signs of contamination and/or odour
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5 ing: SULTING
. CES090505-CMC Easting: CON
Project ID: CES o
' Project:  Narsilan _Ellyard Strast Northing: SCIENTISTS
| ey T g
| Client:  Caldwell Martin Cox Elevation: et gty SO
|
E Location: Ellyard Strest  Environmental Log:  CTP1
| | SAMPLING IN!:O;MATKJN
' DRILLING INFO. | LITHOLOGY - SN -
" Depth Method Water *Symboi Description g s-mpb_io Tpe = § 2 g
0 N ;
111 iscrisioe, S i g
1 FiLL: Sty Clay with plastic, bricks, !
“ | wood, wire and rubble. Barnds of
- heavier clay Townd with incragsing
-f dapth, Weler ingraas #t 1.4m
. :
4 i ARERE
1- 1 B r
- ! 1
. 4 ] {
A £ |
;] |
1|8 |
3 \ |
|
k \
4 ' 1l
2 ' .
11 : |
1 1 :
X ! ! : |
2 N : . j H |
] j } End of test pit. i_ ‘§-=-
3 - FHERRE
jJ i |
] : i [
] U
: ! ARRER
- ] : ;
3 ) i
3 | |
R X ;
5 | IRNRRERE
] | :
1 | ! ;
2 i
b E i Al i
; i aE
. i |
j | R S
6 -
Jrili Company: Other Date Commenced: 142172010
drill Model: Excavator Date Completed: 1/21/2010
lole Diameter (mm): Loggedictiecked by:  Ashling McNeill
Qha=k 1 aF4
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r . ' TING
jact ID: CES080605-CMC Easting: CONSUL
Project ID: CE ™
Project:  Narellan _Eliyard Straet Nerthing: SCIENTISTS
' :wuaq ‘Whart 16-21, wmguwn 2
| Client: Caldwell Martin Cox Eievation: by ey SO
Location: Ellyard Strest Environmental Log:  CTP2
. o . .
" SAMPLING INFCRMATION ’
DRILLING _IM"O. g LITHOLOGY _ i *‘,,,,,,—* i e
Depth Method Water {SM Descriplion ! Sarnple D Type = § L 8
0] N | PLL:Copcata ) ! | i
i ﬁ FiL: Sity Clay with plastic, bricks, ; i
- / wood, wira #rd reofing maderiasks, | {
- ! Bands of heavier ciay faund with |
] I (nerasing Ceplh. Water prasant at ‘ !
= : 23m i ‘
: !
) i i
L
I g )
B ';‘f :
- @ |
- . ‘
)
;
1 W B
2 ,
|
: |
] | }
4 End of test pit. :
! -l <
34 | |
i | ’
1 |
] ! ' |
i E : Ll
] |
g | i | ) 5
‘l—‘ : I _; | |
% E : i : |
3 i
] i HERE :
1 . AERRRRE
] | N
5 —:—L}—“r“ 1
: : i H z
: SRRE
3 1111
- t { | !
E ! BEE
- i I |
i 1 b [
8.: o I
Drill Company: Other Date Commenced: 1/21/2010
Drill Model: Excavator Date Completed: 172112010
Hole Diameter (mm): Logged/checked by:  Ashling McNaeill
Ol mad. 4 afd
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Project ID: CES080805-CMC Easting: cou::umc
Project:  Narailan _Eflyard Street Northing: SCIENTISTS
' B L e o
| Client: ~ Caldwell Martin Cox Elevation: B o e o
Location: Ellyard Street Environmental Log:  CTP3
B ] i
@ HOLOGY " SAMPLING INFORMATION I
:_gmumc INFO | LT ~ a8 _4: WELL DETAL
: Dapth Mathod Water } Symbol Dascription : at:phlo Typa o g g § i ; .
0 411 ::::9',:. PliGonorsts J‘ {
] Bl o 1 By Gty it b i i
J FCOA FiLL; Silty Clay with Bouldarg and i
E EXAORY pasiic, brawn, petrofuem odour, | i
S50 i
’i ‘:'OQ:.O H ‘
] XXX ]
RICKS !
] ateelef J
’ ':’:’:’z" j Ay
R hescsess |
4 0’0.0.( ‘
] | |} |
1 {4t B cccasinmmamsion & f 1
1 FILL: Siity Clay with gt, ratiway : |
- slesper end bricks, with hands of | |
. ) haavy moitlad ciay , browniack. |
4 1 \Water 'ngress from 1.3m. [ 1) ]
21 |
11 &
ar
]
-
: r
%, PR N TS A ,
3 1 "
11 |
R : {
i | :
i i :
] | : bl
] | | ‘-i
| BOOON. o diAes e e e 2
] E | : FilL: Briok stacked in a silly clay :
y : j matix. red. i
: ! I L]
3 1t 3 il
L ). + +
= End of test pit. : :
' '
] \
5 ‘: ":"I"‘ r ™~
4 l | i
- . SRREE
] 1 ’ B f \
i ] i V] '
3 114 ]
. E : | : I
] i L! ; i 1
] | i iz 4] NN
6-
Orill Company: Other Date Commenced: 1/21/2010
Driif Model: Excavator Date Completed: 1/21/2010
Hole Diameter (mm}): Loggedichecked by:  Ashling McNeill
Shest: 1o0f1
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: ; N Easting: CONSULTING
Project ID: CES0S0605-CMC g ol
Project:  Narellan _Ellyard Strest Northing: SCIENTISTS

Zones By Whart 1337, w?;m Sute 121
Client: Caldwell Martin Cox Elevation: s ooy e (07) 1963 4990
Locatlon: Ellyard Street Environmental Log:  CTP4
; =
i SAMPLING INFORMATION
”DRLUNG INFO. LITHOLOGY o T -
Depth Mathod Water {Symbol Description Sarmple D Type o g E ?
0 T » Ful:Coomte | : i—ﬂ i
FILL: Sty Clay, mm locse, |
| Bricke sncouptared o : |
|
] |
|
]
7 1
7 — {
B a.
SR . L
5 FILL: Clay, Ieawn with crange !
1 4 molting, conatms bricks and metal
rod. Water ingrass fron 1.7m.
: s f L gt
21 o = By o e b 2 Ay = s — 117
4 | FILL: Grt i @ clay nafrix, blup/black,
1 1 toags, sheen, patrolusm SHOWY. '
. {
N ) L | !
] End of test pit. } :
1 §RARRN
3_.
1 H
J | oE!
¥ ! |
: A4t
b i |
. [ i |
d ! i | ‘
| [ 1
—: I : '
- B ) !’
- L
] i
] u
11 : | ) ;
1 1 A *
2 | : : |
5-1 : ) W f— ~ m:-ih
~ ! ) 0 | |
- | | | i
1] | T
i
; | AiENe
4 : i
] 3 f : l
1 : : ||
6= ==
Driil Company: Other Date Commenced: 112172010
Drill Model: Excavator Date Completed: 112112010
Hole Diameter (mm): Logged/checked by:  Ashling McNeiil
Shant: 1nf1
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: o ONSULTING |
: CES090605-CMC Easting: C
Project ID , T
Project:  Narelian _Ellyard Street Northing: SCIENTSTS
mqw—a wmnu?—mm
Client: Caldwell Martin Cox Elevation: D s 2200 EAR ) 9692 430
Location: Eliyard Strest Environmental Log: CTPS |
¥ o 0. ! LITHOLOGY __! SANPLING INFORMATION i
F__l:»RlLl.rm: INF : N . il ‘my 4 —
Depth Method Water | Symbol Description _ Sampia 10 o 3 g Ed
-
>
i 0»;1 ™ FILL: Conerate : ; .
) i ] BEARAN e r s rm e s s ma -
. ! : igh gait content, {
11 Erownbieck, Compos, contains wood. | RERR
- i | brioka present. ! |
- : :
] i
: |
L I I , ]
1] & i
i T R 2 . R o e Gy G TP P = | i
. X FILL: Clay, brown with orange : !
- N matting, conains bricks and metal
. can, Water ingress from 2.2m. L :
| -1 ¥
SE R .
\L ’ Fii: Rafusas concrate skab x
A End of test pit. ' '
: , |
- \ I !
d L i
- 3 | l -:
3+ T
] i
] | . |
o '
|
.
-‘
-
|
4 ‘ ! il
4- s i
1 |
9 "
‘.
: o
] bl
- it I |
' i 1]
5': ! ] ; *’ ]
7 ' L
J
- |1
. ! : :
: {1 : i
: AN 1 )| S
6— J
Drill Company: Cther Date Commenced: 1i21/2010
Drifl Model: Excavator Date Completed: 1/21/2010
Hole Diameter (mm): Logged/checked by:  Ashling McNaifl
Sheatr 1nf1
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' * $ G
ID: CES090605-CMC Easting: CONSULTIN
Project e
Project:  Narellan _FEilyard Street Northing: SCIENTIS TS
Jona By Whar! 1824, me;.mmh vt
Client: Caldwell Martin Cox Elevation: e oot | T (0 4952 439
Location: Ellyard Street Environmental Log:  CTP6
FE ,
G INFO. ? LITHOLOGY SAMPLING INFORMATION 7
DRILLIN - ! — o7 fppr || WELL DETALL
Depth Mcthad Water { Symbol Description | Smplem e o 2 § B -
o -’7\ FILL: Concrate B
- B e e o i i {
< FILL: Silty Clay, brown/grey micllled,
- compact, cantaing wire and bricks.
? |
] 1 | -
1 1) i M
B I B Gt = | {
j i o FILL: Clay, redibcown, plastic. ' | |
@ i
SRR UL
| |
: T T 11
w— § i
2 ] |
: . S —— il |
E FILL: Fractured Shals, wit high |
& concentration of brcks and waod, i '
3 §
: |
_- et 4 -1
37 l/ SHALE: Shale |
. End of tast pit. ?
] |
i )
] |
“ | |
- | P :
“ ! | T
H ki
i | |
] | | ‘
: ! \ b
y | ' R
- ’ .
5 ! - f—l
] I { i |
: | | L
- | ;' L
! | H [
] ) : \
- : ! ' | i
i d ! | |
g L ; d i e
Driil Company: Other Date Commenced: 112142010
Orill Model: Excavater Date Completed: 112112010
Hole Diameter (mm): Logged/checked by:  Ashiing McNefi!
Qhaat' 1 nfi
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&~

% : SULTING
tID: CES080605-CMC Easting: CON
Projec sy
Project:  Narellan _Ellyard Sirest Northing: SCIENTISTS
.nmm‘wame:u. w_\;“nuea 174
Client: Caldwell Martin Cox Elevation: 203 e R Pesnl 08
Location: Eliyard Strest Environmental Log: CTP7
—— Y L2 — '
[
SAMPLING INFORMATION
DRILLING INFO. | LITHOLOGY - L (S
Depth Methed Water | Syrcbal Degeription i Sample IO e - 2 3 B i
0 R
4} T ALL: C:_wf‘““:; _______________ { H i
} FILL: Clay, crange mottiad, compact. : |
| |
L B e _
FRLL: Silty Clay, Brown/black, compact. i
1 | = t
e o v . - e —— - - ] ]
FILL: Clay with odt, plestic, L
brownierange, stackad brlcks from '
; 2.20. |
| e ]
113 I
: | = SAN !
2- ! 7
] i
“ |
: |
i 1
3 ENRS o
3 B *
]
1 i
1 G SHALE: Shals \
. End of test pit. .
)
2 HES
{ . T
4 |
|
|
|

-
e w

e i e e o

1% ]
XIS I T L 2 1 Y O Y e
.
.._..._.____..___,__t______

B —

(3}
Drili Company: Other Date Commenced: 1/20/2010
Drifl Model: Excavator Date Completed: 11202010
Hale Diameter {mm): Logged/checked by:  Ashling McNeill
Shaat 1nf1
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' c
% 0605-CMC Easting: CONSULTIN
Project ID: CES080605-C i
Project:  Narellan _Ellyard Street Northing: SCIENTSTS
Juras Duy Wnart 2621, lt\\:;({;;‘l Bulks 101
Client: Caldwell Martin Cox Elevation: e To00 | RO 12) 2482 439
Location: Ellyard Street Environmental Log:  CTP8
SAMPLING INFORMATION
DRILLING INFO. e LUTHOLOGY o LB
Dapth Method Water | Symbol Deseription { Semple ID Type o g LE-
-
T [Femme {HH
FILL: Grave! conatng soal, blsck. (
i
{ e .| ‘
é FILL: Siity Cley, brown with wood and i
:8“ | |~ t t
1 i ' 1l
I | | I
oA : + I | : i
:; ¥ FILL: Clsy, browndorangs and ’ | i :
7 | w compad, | 1 : {_
i FILL: GoncleRfiliest Pt f L I t & :
i L £ | | L.
4 |
I
' A N
| ’ ! l
: 1 | ||
b \
3 A
] I
4 I
+ 1
4 ! Il
! I
] i I
1 [
.:ll =t _{r._l_ e -
4 4
] : : |
B (
/ 1
: ! 111! '
3 ! ]
! ' |
- ' ! |
R BN L
5 | b ﬂr_:_ '
Rl ! ! i i
4 \ . i i
1 [ | i
I [ | {
! RS
4 I i |11 "
' SRERR '
; ] R .
6 s ——
Drilt Company: Other Date Commenced: 112012010
Drill Model: Excavator Date Completad: 1/20/2010
Hole Diameter (mm): Logged/checked by:  Ashling McNeill
Shaat- 1 nfi
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. \¢]
A CE MC Easting: CONSULTIN
Project ID: CES030605-C ’ e
Project:  Narellan _Eltyard Street Northing: SCIENTISTS
H Joows Bay ﬁmz?‘;}:‘x‘m Levei S ka2 121
Client: Caldwsll Martin Cox Elevation: T 244 200 | AR 0) 0562 4399
Location: Ellyard Street Environmental Leg:  CTP9
. ITHOLOGY SAMPLING INFORMATION
DRILLING INFO. LITHO e oesai—] WeLLDETAL
Depth Mathod Water ||Symbol Description Sampeld T o g 3
0 T l i
4 | ri\ FALL: Binmen with sendy gravel l | ]
1! R O s ; SRR
11 FALL: Sllty Clay with grit. brownblsck [ ' y f
4 changes colaur lo motiled ' | [
4 | crangetiown clay with deph. 'Woeod
]t dobria end plastic present. } [ ¢ :
1| !
1 ERREE]
- o 1
4 c- '
118
11
R |
1 l
L T T < [ o
8l | [ FiLL: Bricks stacked in a clay matnix )
i FILL: Cancrets, refusal. \
1 End of et pit. !
- | i
3.j ey *"'l"' {
-y ' '
i l
7 |
4 L ' i
4 f |
| BERR [
] BN
4- —ﬂ'—" - T-
] | ' |
] - i1l
: \ |
3 ! 1
; ' ; aE
. | T
[ g = I
i3 i t , i i
] ' | |
- ' | ‘ i
I , 3
- | VLI
6~ = =3
Driif Company: Other Date Commenced: 1/20/2010
Drill Modet: Excavatoer Date Completed: 1/20{2010
Hole Diameter (mm): Logged/checked by:  Ashling McNeil!
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Attachment 2

Revised Remediation Action Plan

Environmental " | yonitoring Bore: F1
Investigations

> Contamination Assesmers. | Project No. E14451
Marvgomert & Oottethocs
'l‘k Ste Address 1 Elvard Street, Narelan, NSW

PO Box 215 Client: Etvard Garders

ST PETERS NSV 2044 Dnill Method Solid Flight Augen'Washbore with casing advance

Fh (02)9516-0722 Fax. (02) 95160741 Ol date: 18-06-2012

Shesat 1of1
Bore License No
Hole size: 125mm
Enginess. ES
Checked by EG

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

SUBSURFACE PROFILE PD
SWL | Depth h ; Readings
(m) (m) Symbol Dascnption Bore construction details {(ppm)
&
3
8 g *
o £ s
] Ground Surface E 2 ‘ %
& Concrete % BN 8o
: Fitt é
= Dark brown gravelly clay vath solid waste landfil i ? w £
matenals including ash, bricks, plastics, scrap = 5 : %
metal, rags and glass from 1 3mBGL . fine-coarse : = iz 02
grained, maist, no adour g = 1
g == =
> = g 62
ﬁ _ o
o — 34
—
—
—
=
=
—
==
— T
‘§
- 3
= )
=
= §
= E
— @
'g i
=
18 =
P == “
5 = &
2 g — g e
2 & [ — H
> — 2
§ = E §
L = 5
@
' Shale/Sittstone
Grey-orangeforey, highly weathered, fineto 032
“ medum graned, dry-wst, no odour
Borehole ended 3t 10.tm
CR = FIELD CONTAMINATION RANKING COMMENTS:
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Attachment 2

Attachment 2

Revised Remediation Action Plan

fn“fonli‘fﬂta{ i J | Monitoring Bore: F2
ny e S gligmun-:roﬂr‘zrs!nnsl Project No. E1445.1 Sheat 1011
Marwgemert & Ootdethoca
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Eivard Gardens Hole size: 125mm
ST PETERS NSV 2044 Ol Method- Solid Flight AugenWashbore with casing advance Enginess. ES
Fh (02)9516-0722 Fax (02) 95160741 Ol date: O7-06-2012 Checked by E G
SUBSURFACE PROFILE FD
¢ Readings
S[m' D(”rsr Symbol Description Bofe congtruction details (pp,',:')g
-1.003
0503 £ E
= g S
E a b
i 3 Ground Surface ] L
LR Concrete g ES
Fill 2 g
Q50 Dark grewbrown sity gravelly clay vath solld waste C 2
landfill matenals inciuding scrap metal, plastics 5':’ s =
and wood, moist, no odour af 8 ¥
a E  Hha
;| | e |
- 150 —— 5
é é — &
E =
by —
5 | am3E =
- 2 e, £ 145
: & = g
250 =
R = E
f)- 2> ; G : 1 S
e = g
300 RIS e = %
;‘n ot E p— -
e i = L
,j}, : 7 3 7
Rl R e =
SRR g g —
R E & ==
R = =
) E—
N é ==
400 \ﬁ}% =
o o —
s ';::3\ g — e
G = |z
450 RS ‘é — 8 a
‘:-"'-‘::‘5."-‘:"‘ S 8§
RIS = o
5 00 s S ? T — E § 12
I : 3
ety RN bt o e o s e e e s = b i e o i
R0 Shale/Siitstone & \\\
Grey-orange/gray, highly weathered, fineto B
medum graned, dry-wet, no odour R
e C Borehole ended % 6m
650
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2 Revised Remediation Action Plan

F"“’on'{lfﬂtai i S | Monitoring Bore: F3
n V e s gcﬂmn)l-:fo‘\xﬂn§ Project No. E14451 Sheet 1011
Marvgomert & Oottethocs
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Ebvard Garders Hae‘ szo: 125mm
ST PETERS NSV 2044 Ol Method- Solid Flight AugenWashbore with casing advance Enginess. ES
Fh (02)98516-0722 Fax: (02) 95160741 Onll date: 20-06-2012 Checked by E G
SUBSURFACE PROFILE FD
SwL | Depth f 5 Readings
m | m) Symbol Deascnption Bore construction details {ppm)
-100+
050 3 'g
£ o
Ground Surface k3
a0 Filt 3 u LR
& | o5 Brown/orange-grey gravelly clay. medium ] A
o plasticity, moist, no odour g — =3 i §
O ) B N o A=
= | oo 2 g‘ Y £ E 02
g | 150 = = 2
; e —
a 200 - = D4
<t g |- = o
= 250 = ==
é —
3 00 - - ..F';”. ...................................................... — D ,
350 Dark brown silty gravelly cay with mixed waste g
landhll matenals including concrate, tle, cablke, ==
400 wood, plastics, scrap metal, moist-weat, putrescitis —
edour = =
= §
E —e |== g
450 ’3_ — ‘3
500 il —— E
s = b
550 3 S— ¢
(% e :
6.00 = E
= @
850 = i M
=
o ) ==
s =
750 g =
800 B =
g =
850 Drillars noted potential driling threugh petroleum a =
drums @ & 8-9mBGL, strong hydrocarbon odour E = -
900 5 = 2
s =
as5e ? ——— g
=
10,00
1050
1100
1150 Refusd in waste tmbears
__Hole cotapse back to 10m BGL
1200 Borehole ended at 11 Bm
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2

Attachment 2 Revised Remediation Action Plan

IE““W"?IOMG{ i S | Monitoring Bore: F4

nv e s gcﬁmm..rng..§ Project No. E1445.1 Sheat 1011
Marigemert & Ooiteirhoda

'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No

PO Box 215 Client: Ebvard Garders Hole sze: 125mm

ST PETERS NSV 2044 Ol Method- Solid Flight AugenWashbore with casing advance Enginess. ES

Fh (02)9516-0722 Fax (02) 95160741 Ol date: 01-06-2012 Checkod by E G

SUBSURFACE PROFILE Sh

SWL | Depth ; - Readings
w1 | (my | Symovel Descnption Bofe condruction detaile sl

100

|
J

Torquer EX-CAP Fluy
I ”

050

0.75me

Ground Surface

e T Fl
N Brown/orange-grey gravely clay vath piastc

05037 23 concrete and bricks. meist, no odour

1.00

Backif Matenal~

Gearndar bentonte =3l

03

250

Blank UPVC S0men (Casing)

e E e h

oo

350

400

M 44mBGL (27-08-12)

450+

— Siotted UPYT S0mm (Screen)

Speoalged Sanu-l

" Blank LPVC surnp 00mm spprox)

“UPVC base cap

1000 0

’;.3(5‘)2‘ %‘,fg‘ Dark brown gravelly ciay with miced waste lanafil
1050 weasaet materals includng concrate, wood and plastics,
molst, putresable adour /

11.00 Retusa in landhll waste matenals

11,50 Borehole ended at 10.4m
CR = FIELD CONTAMINATION RANKING COMMENTS:

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour
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Attachment 2

Revised Remediation Action Plan

F"“’on'{lfﬂtai i P | Monitoring Bore: L1
ny e S gcﬂmmg;!]..msl Project No. E1445.1 Sheat 1011
Marvgemert b Ootterhoa
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Eivard Gardens Hole size: 100mm
ST PETERS NSV 2044 Dnill Method Solid Flight Augers Enginess. ES
Fh (02)98516-0722 Fax: (02) 95160741 Ol date: 29:05-2012 Checked by E G
SUBSURFACE PROFILE FD
SWL | Depth SR 5 Readings
m) | Symbol Descnption Bore construction details {ppm)
-1.00 -
: .
a 5:0—E 3 g
a & -
2 i i
B Ground Surfaca z
0.00F Asphalt : 2 4
] Fill i |
E Brown/grey gravedly clay, ine to. medum grained, : 2 04
. e ‘,\dry, ne odour ; "6 u i
a Gravelly Clay & == s 4
] EBrown-grewred, medium plasticity, very stiff, moist, 2 §
~ no odous E S— 3
3 3 — 8
E g S 3
3 - = 0o
3 £ =
4 =2 _
5 s =
- — t-4
= — a
= == g
3 = &
: 2 —— g
E A = 3
3 & —— B
= 3 3 = = 0o
@ ] =
~ B w ]
o 4 —_ =
1 B x ==
@ 3 g
B : £ =
Loz R —
- : B —
v 5 a ==
] ] =
- E e §
S & = 3
Gray-orangs/gray, highly wealherad, fne to +# == 7
medium grained, dryavet, no odour & = -4
Refusal in hard Shate 03
4 50_: .......... Borehoe ended ard 4m
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2

Attachment 2

Revised Remediation Action Plan

fn“fonli‘fﬂta{ i P | Monitoring Bore: L2
ny e S gligmun-:roﬂr‘zrs!nnsl Project No. E1445.1 Sheat 1011
‘k Marvgemert ke Oottethoca
l Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Etvard Garders Hole size: 100mm
ST PETERS NSVY 2044 Dnill Method Solid Flight Augers Enginess. ES
Fh (02)9516-0722 Fax (02) 95160741 Dol date: 29:05-2012 Checked by E G
SUBSURFACE PROFILE FD
‘ Read
S[m' D(”rsr Symbol Description Bofe congtruction details (pp,',:')g ¥
-1.00 4
; - LI
n S e
050 & 3
3 3 :
3 & R
4 § o
3 5 =
e Ground Surface | f— l
AN Asphalt Sty 3
et R e oo 3
R Do v &
PEEEEE Brown gravelly clay, fine to coarse grained, dry, no :
S5 odowr ! 3 09
0 50 R 2 . E 3
= NEAANXR o v vnnsnansrmrmnsrnsssssssssamsmssssrssarsssrnsssnssannnnnss S 2
=557 " Gravelly Clay 5 = |3
o o Brown/red, madum piasbcity, very stiff, moist, ne — & 08
3 . OdUUr Z e v
,“.' =] 5 —
& ] ; =
o™~ -4 = —
4| 3 . =
& C —te (== :
E < = 3
5 E & —— i
- - z = £
B 3’ = &
"‘ 50 » "§""a' "" ! s " '& ','ts;'n' """"""""""""""""""""" —t g
Gray-orangedoray, highly weatherad, fneto = ]
E medum graned, dre-wet, no odour § ]
E =
300 § —
1 =
- § = z
350 = — 8
% = 2
é — §
. =
=~
400
1 Refusal in hard Shale Do
. Borehote endad at4 2m
450
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2

Revised Remediation Action Plan

Envi ntal A&
Isvg;?fg;tions

A e

Mardgemert & Ootterhoca
PO Box 215

ST PETERS NSVY 2044
Fh (02)9516-0722 Fax. (02) 95160741

Monitoring Bore: L3b

Project No. E1445.1

Ste Address 1 Elyard Street, Narekan, NSW
Client: Eivard Gardens

Drill Method Solid Flight Augers

Onll date: 20-06-2012

Shesat 1of1
Bore License No
Hole size: 100mm
Enginess. ES
Checked by EG

SUBSURFACE PROFILE FD
SWL | Depth SR 5 Readings
im) | (my | S¥moel Descnption Bore congruction dataile psgt
-1.00
2 .
0507 s L
E g 3
< % 3
- y g
3 Ground Eurfg‘ce &S o
000 Fill H .
B Light brownorange gravelly day, 1ne to coarse s y £
- grained, ary, no odour = E g
4 r o -
R (s NS R 4 — 8-
Graveily Clay 3 ==  f
Brown/rad, medum piasticity, vary etiff, moist, no E T— -
100 oo § E i
jév — &
"""" Shale/Sittstone ] 3 —
Gray-orangaforay, nighly waatherad, fine to 5 - —
150 medum arained, dry, no adour = [ e B8 ——— 1
3 = &
§ — @a
200~ 3 — g
& — o
— 5
250 f—1 2 — i
B fol
£ =
E é =
300 3 =
§ =
g &
350 = H 08
% y
= 8 E
. >
J
400
4450 ——— 00
J
%00 R Borehole ended & 5m
CR = FIELD CONTAMINATION RANKING COMMENTS:

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour
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Attachment 2

Attachment 2

Revised Remediation Action Plan

IE““W"TIOM&{ i P | Monitoring Bore: L4
v
n e s gi:ﬂmnn-:roﬂ!‘:!lwsl Project No. E14451 Sheat 1011
Marugemert & Ooiterthoca
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Elyard Gardens Hole sze: 100mm
ST PETERS NSVY 2044 Dnill Method Solid Flight Augers Enginess. ES
Fh (02)9516-0722 Fax (02) 95160741 Ol date: 01-06-2012 Checked by E G
SUBSURFACE PROFILE FD
SWL | Depth SR : Readings
im) | im) | S¥meel Dascnption Bore construction detaile (ppm)
-1.00
E
] 5 ol
050 £ -
: b -
= Y E
2 Z 5
0.00 3 Ground Surface % i n
JEE5EE Concrete L SRE @—\T‘
LIRS IR e e e ccm v s rr s e s s e e e ., ... -
s Fill & 2 2 -
FERRSELL Brown gravelly clay, fine to coarse grained, dry, no i ¥ -
0 50 Jrmeidans d = == = i
R sttt o —
& A T R I e O e R o F s ki = = -
s Shale/Siitstone E = 3 &
b 100 Light browr-gray. bighly weathered, fine to & = B
< medium graned, dry-wet, no odour & ——| 2
2 g =
@ B =
E - ‘g e :
& 150 £—~. ==t
- & = &
v ° = a8
p = 2 — g
200 3 == 2
@ = )
= g
e E
250 —
E————| a
=
=
300 = - -
-4 ==
350 é ==
2 =
3 =
= g
400 g == &
-3 é E— 3
= 5‘)
: —_— g
4 50— e— > (R
500 B Borehole ended a Sm
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2 Revised Remediation Action Plan

Environmental " | pyonitoring Bore: L5
Investigations

. Contamimation Aueumers | Project No. E1445.1 Sheat 1011
Marvgemert b Ootterhoa
"‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Eivard Gardens Hole size: 125mm

ST PETERS NSV 2044 Ol Method- Solid Flight AugenWashbore with casing advance Enginess. ES
Fh (02)98516-0722 Fax: (02) 95160741 Ol date: 08-06-2012 Checked by E G

SUBSURFACE PROFILE =

SWL | Depth p 5 Readings
m) | i) | Symeol Descnption Bore conatruction detaile s

-1.00

-050
anoo 2 :}-: =
0503 = =, %, Brown/orange sitly clay with grass rootists, fine
1.00 Sacadaind grained, most, no odour

15603 . Gravelly Clay
200 s Brown/rad gravelly ciay, medium plasticty, moist, /

250 Shale/Siitstone
300 Gray-orange/arey, highly weatherad, tne to
150 medum granad, dry-wet, no odour
400§
450
500 =
550
6004
650
700
750
800=
8503
900§
a50
10003
10502
11003
1150 4
12004
1250
13003
1350
1400
1450
1500
1560
16003
16503
17.00
17.50
18.00
18 50 Borehole ended at 18 2m

CR = FIELD CONTAMINATION RANKING COMMENTS:

Trse
Backil Matanal

Grownd Surface

00

00
0o

Torquer BX-CAP Hag‘]

L e I

DD

Granudar bantonie seal

Blark UPVC SDmm (Caang) ~

4 803mBGL (27-6-12)

oo

Spenalesd Saw']

|‘ Sloed UPVC S0mm {Screen)

o4

l

1l

r~ Blank UPVE sump (200men approx}

“UPVE base cop
w
-4

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour
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ORDO05

Attachment 2

IE““W"?IOMG{ i P | Monitoring Bore: L6
nv e s gcﬁmm..rng..§ Project No. E1445.1 Sheat 1011
Marigemert & Ooiteirhoda
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Etvard Gardens Hole size: 125mm
ST PETERS NSV 2044 Ol Method- Solid Flight AugenWashbore with casing advance Enginess. ES
Ph (02)9516-0722 Fax: (02)9516-0741 | o wose 10.06-2012 Checked by E.G
SUBSURFACE PROFILE PD
SwL | Depth f 2 Readings
w1 | m) Symbol Dagcnption Bore construction detaile - {ppm)
2
-100 x g
050 2 L 3
000 Grouwnd Surface _ o @
e =
050 ";5:}'- w4 Dark grey-brown gravelly clay, fine-coarss grained, & - L
1.00 Fisrsnnng  dry, no odour 5 ) B 3 80
) '&Nxﬁ z S— S =
150 R B = s ¢
feﬁ-ﬁ 2 = g
200 o — - 2
?&S o — E
2 50 R Aa = @ %
300 FERHESE = E &
e (&’ﬁ% = 3
& | 400 = s
% 450 =
=
?:’_ 500 i Do
g{ 550 —
& 08 =
= o =
v 700 =
260 : =
el e — 9. |E—
850 Shale/Siitstone : = .
Gray-orangefgray, highly weathered, fine to a = H
a.00 medum graned, dry-wet, no odour 3 = i
950 g —— E
1000 & — 3 oe
1050 = g
1100 = =
11.56 = g
1200 == ——
1250 =
1300 =
1350 —
-
1400 § ——
1450 g —
1500 é =
E—
15,60 S o
1600 ] = 2
16 50 g = %
1700 : = s
17.50 2 = g
8 Bareholke ended at 19m
18.50 S—
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2

Revised Remediation Action Plan

Envi ntal A&
I:;‘cgg'rfg;tions

A e

Mardgemert & Ootterhoca
PO Box 215

ST PETERS NSVY 2044
Fh (02)9516-0722 Fax. (02) 95160741

Monitoring Bore: MWSD

Project No. E1445.1
Ste Address 1 Elyard Street, Narekan, NSW
Client: Etvard Garders

Dnill Method Solid Flight AugenWashbore with casing advance

Dnll date: 30.05-2012

Shesat 1of1
Bore License No
Hole sze: 125mm
Enginess. ES
Checked by EG

SUBSURFACE PROFILE

FD

g

Depth

(m) Symbol

Dascnption

Readings

Bore construction details {ppm)

-1.00
050

Ground Surface

000
050
100
150
200
250
aoo
350
400
450
500
550
8.00
650
rop
750
8.00+
850
.00
950
10.00
1050
1100
1150
1200
1250
1300
1350
1400
1450

Py =
g g

/4 098mBGL(27-612) T

Gravelly Clay

"1 Light brown/crange gravelly day, medum ;
plasticity, moist, no odour

Orangefight brown, fine-coarse granad, moist, no

Shale/Siltstone
Gray-orangefgray, highly weatherad, fneto
medum graned, dry-wet, no odour

1500
1550

Barenols ended at 15m

l
)

Do
0o

Torquer EX-CAP Plug

00

00

Blaek UPVC mm (Casing)

I‘Badﬂl Mazanal

Granulsr bertonts :ealg

~ Sktted UPVC SDenm (Screan)

Speualsed Sand'l

L

29

" Bank UPVC sump (200mm spprox |

LUPVE base cmp

CR = FIELD CONTAMINATION RANKING

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

COMMENTS:
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Attachment 2

Revised Remediation Action Plan

Envi ntal
s

'. CONMMIBIION AGLCaimery

Marsgemert f Ootterhoca

Monitoring Bore: MW108D

Project No. E14451
Ste Address 1 Elyard Street, Narekan, NSW

PO Box 215
ST PETERS NSVY 2044

Fh (02)9516-0722 Fax. (02) 95160741

Client: Etvard Gardens

Dnll date: 19:06-2012

Dnill Method Solid Flight AugenWashbore with casing advance

Sheat 1011
Bore License No
Hole sze. 125mm
Enginess. ES
Checked by EG

SUBSURFACE PROFILE

PD

SWL
(m)

Symbol

Dascnption

Readings

Bore construction detaile {ppm)

1M 3BIMBGL (27-5-12)

Ground Surface

. Orangzfight brown gravelly sand with clay, fine-

Y coarse grained, wet, no odour

Filt
Dark grey-brown shale {crushed roadbass), fins-
coarsa grainad. dry, no odowr

Brown/grey gravedly clay, fine to medum grained,
dry, no ogour

R dasiii S SRS DA A — /

Shake/Siltstone
Gray-orangelgray, nighly weatherad, fneto
medum graned, dry-wet, no odour

Interbaded soft clay layers @1 1m BGL

Barehole ended at 18m

1

q

Wl Tmm

Torquer EX-CAP Pluy

Hank UPVC S0rmm (Casing)

131

0o

l“&:lﬂill Matenal

Granubr bentonile sesl =

Spacalsed Sind‘l
Slotted UPVC S0mm (Screen)

AR RRAEERRARAR

I

r Bilank UPVC surrg (2000 appeox )

LUPVC baze cp

CR = FIELD CONTAMINATION RANKING

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

COMMENTS:
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Attachment 2

Revised Remediation Action Plan

IEnVlronl{lienta{ i S | Monitoring Bore: MW34
nv e s g.:ﬂ»m.._-fqa!lms. Project No. E1445.1 Sheat 1011
Marvgemert b Ootterhoa
"‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Eivard Gardens Hole size: 100mm
ST PETERS NSV 2044 Dnill Method Solid Flight Augers Enginess. ES
Fh (02)98516-0722 Fax: (02) 95160741 Orill date: 29:05-2012 Checked by E G
SUBSURFACE PROFILE FD
SwL | Depth ; 5 Readings
m) | Symbol Descnption Bore construction details {ppm)
-1.00 3
g ¥
& 9 3 =
— - S -
S ELE % :
g % &
- B < =
3 U
%\ 000 3 Ground Surface 3 *
E T Asphalt s
E R & 3 00
o 3 Fill % 5
- 3 TS Brown/grey gravelly clay, fine to medum grained, | C—— 5 g
T 0503 moist, no odour i s — - E
SIRIENIINE | Jomw bt N i S e = i s s e o - v =, 3 ———1 2
= i S = .
E =44 Brown/grey gravelly clay, ine to coarse grained, = >
1003 maist, no cdour g —] é 0o
3 g = &
3 > ——
1505 é =
§ = 0o
200 =
::. . . .Gravé"y .c. ,G:v ......................................... é———-—.. ——1
2503 j Orangefrown-grey, medium plasticity, very shff & = 0.0
E moist. no odour 3 == —
B 2 —
3003 W = @
3 =
356 — E
AR IR s it NG o i oot rsron e iaroriorroresd = =
E Shale/Siltstone = Z
400 Grey-orangs/gray, highly weatherad, fine to — t%
medum graned, dry-wet, no odour =
=
450 ”, —
£
s00 é =
= =
§ ==
550 X pr— =
E g — ¥
3 = s
800 E & = : E 00
S —— -.'.’
-3 Earehote ended &t § 3m
6850 E
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Attachment 2

Attachment 2

Revised

Remediation Action Plan

Environmental " |onitoring Bore: MW34D

Investigations

| g

PO Box 215

Contamination Assesmers. | Project No. E14451

Marsgemert f Ootterhoca

ST PETERS NSVY 2044

Fh (02)9516-0722 Fax. (02) 95160741

Ste Address 1 Elyard Street, Narekan, NSW
Client: Etvard Gardens

Dnll date: 31052012

Dnill Method Solid Flight AugenWashbore with casing advance

Sheat 1011
Bore License No
Hole sze. 125mm
Enginess. ES
Checked by EG

SUBSURFACE PROFILE

PD

Depth
(mj)

Symbol

Dascnption

Readings

Bore construction details {ppm)

-1.00
-0.50
aoo
asp
1.00
1.50
200
250
100
350
400
450
500
560
6.00
650
700
750
800
850
.00
950
1000
10.50
11.00
1150
1200
12.50
1300
1350
1400
1450
1500
1550
16 00

l_\ "
1M 117 BGL (27-06-12) 3£

Ground Surfaca

ol % ol %
e
R
,c.‘.q.:aé. 4

SRR
RIS

o A
ey
i
28

Concrete

Filt
Dark brown gravally clay with asphalt fragments,
medium plastialy, mast, no odour

Shale/Siitstone

Grey-orange/grey, highly weatherad, fine to

medum gransd, dry-wet, no odour

Barehoke endad at 16m

|

Tomquar EX-CAR Plug

Black LAVE SImem (Cazng)

Specatsad Sa'd‘l

01

0o
0o

L&dﬁl Matenal

. . V wl e
. oy )
Granular bectonte seal

00

= Stotted UPVC 80men (Screen)

 Bank UPVC sump (200rm approx )

ARERRRERERTARRC R

“UPVT hase cap

0o

CR = FIELD CONTAMINATION RANKING

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

COMMENTS:
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Attachment 2 Revised Remediation Action Plan

IEnv-rom{lfnta,ld S | Monitoring Bore: P1
A4
n e s g.:ﬂ»m.._-fqa!lmsl Project No. E1445.1 Sheat 1011
Marogemert b Ootteihoca
"‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Clent: ENafd Gardens Hole size: 125mm
ST PETERS NSV 2044 Ol Method- Solid Flight Augers/Washbore with casing advance Enginess ES
Fh (02)98516-0722 Fax: (02) 95160741 Orill date: 08-06-2012 Checked by E G
SUBSURFACE PROFILE FD
SWL | Depth p 5 Readings
m) | Symbol Descnption Bore construction details {ppm)
g 1 OD—;
v E -
= E el | 3
= | 503 : A I !
2 o Ground Surfacs 3 £ §
2 -’%: 4 Ero 8<% NS 00
o LA Brown silty clay with grass roollets, fine grainsd, 3 s E
= | 050 '<<f<§§ “moist, no odour ¥, Eq 2 — -
e 2z = |
100353 '.'2&% fi - — €
e Brown/orange gravelly clay, ine to coarse grained, 3 L. = =
5 W molst. ne odour s = z 0.0
S @ = 3
150 ’f\"*@ = &
AR =
200 R f;%%‘?‘ —
250 ‘5%*)% =
(YA —— 3R
l'fg’: ,{;"’m' — &
o0 F — ]
s ‘;_ 4 o E
350 s — = &
400 . i S— =
Shale/Siltstone 2 § 00
- Grey-orange/grey, nighly weathered, fne to = — &
450 medum granad, drywet, no odour 3 =
500 —
=
550 =
==
6003 S—
==
650 ; =
=
7.00 £ —
750 § =
S. == B
800 = M
g i
850 E = g
5 =
-
9.00
950
1
5% Barehaoke endad at 10m
CR = FIELD CONTAMINATION RANKING COMMENTS:

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

ORDO05

Attachment 2
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Revised Remediation Action Plan

f"“fon'i‘fﬂtah P | Monitoring Bore: P2
n v e s g(ﬂmun-:g\;gmﬂs\ Project No. E14451 Sheat 1011
Marigemert & Ooiteirhoda
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Etvard Gardens Hole size: 125mm
ST PETERS NSV 2044 Ol Method- Solid Flight Augers/Washbore with casing advance Engines ES
Fh (02)9516-0722 Fax. (02)9516-0741 | noi cate: 07-06-2042 Checked by: E G
SUBSURFACE PROFILE FD
SwL | Depth f 2 Readings
m) | tm) Symbol Dagcnption Bore construction detaile {ppm)
I &
& =y -
g — a
Ground Surfaca % E‘ E
Fill ol ;—@ b
s, Brown silty day with grass roollets, fing grained, z E s 0 % Do
Lmoist, no cdowr ¥ g q 2 = o
aee =93 = e
Brown/orange gravelly clay, fine to coarse grained, § a = z
moist, no odowr z - =
f —— : 09
& = &
3 =
21 == ) 0o
- = <z
&JJ S s
£ - 4
pa —— = E
- 3’ = ;
"Shake/Sitstone T 3 = E
Gray-orangelgray, highly weatherad, fneto T H
medum graned, dry-wet, no odour ‘§ — @a
== oe
=
j—
=
=
=
=
==
=
=
= 03
g f——
8.50 =
9.00 E —
950 B —
— § R
1000 g e = &
E | 2 = 2
10503 B — E 74
o = g
nopg= Barehole ended at 11m
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Revised Remediation Action Plan

Environmental

Investigations

| g

PO Box 215
ST PETERS NSVY 2044
Fh (02)9516-0722 Fax. (02) 95160741 Ol date: 31052012

Monitoring Bore: P3

Contamination Assesmers. | Project No. E14451

Mardgemert & Ootterhoca

Ste Address 1 Elyard Street, Narekan, NSW
Client: Etvard Garders

Dnill Method Solid Flight Augers/\Washbore with casing advanoce

Shesat 1of1
Bore License No
Hole size: 125mm
Enginess. ES
Checked by EG

SUBSURFACE PROFILE

FD

SWL
[m)

Depth
(mj)

Symbol

Dascnption

Readings

Bore construction details {ppm)

M 518m BGL(27.6-12)

-1.00

-0.50
aoo
050
1.0e
150

2003

250
3.00
350

4003

450
5.00
560

68003
B850 2
7.002

750
ano

8503

.00

9503

1000

1050 2

1100
150
1200

1250 3

13.00

13503

1400

1450 -
165003

15.50

16.00 3
CR = FIELD CONTAMINATION RANKING

1

Ground Surface

RSN
AT
R
R ANE
SR
s

£
Qs
e

|

|

Fitt
Sandy gravelly clay (crushed sandstone) with ash
pieces, fine-coarse gramed, moist, no odour

Gray-orange/gray, highly wealhsrad, Ine to
medium gransd, dry-wet, no odour

Borehoke ended at 16m

Torquer BX-CA° Plug

Blurk LEVC 50mm (Casng)

|

Ei
-0 76m Sickup-

Granular besionie sesf

Bacidil Mﬂmw‘l

—
e N

" Blaok UPVC s (200mem appeon )

0o

00

0o
no

Stotted LFVC S0mm (Soun)-l

0o

“LPVE base cap
=]
~N

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

COMMENTS:
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Attachment 2

Revised Remediation Action Plan

Environmental /" | yonitoring Bore: P4

Investigations

| g

PO Box 215
ST PETERS NSVY 2044
Fh (02)9516-0722 Fax. (02) 95160741 Ol date: 01-06-2012

Contamination Assesmers. | Project No. E14451

Marsgemert f Ootterhoca

Ste Address 1 Elyard Street, Narekan, NSW
Client: Etvard Gardens

Dnill Method Solid Flight Augers/\Washbore with casing advanoce Enginess. ES

Sheat 1011
Bore License No
Hole size: 125mm

Checked by EG

SUBSURFACE PROFILE

PD

SWL
(m)

Depth
(mj)

Symbol

Dascnption

Readings
Bore construction detaile {ppm)

a4 §.28mBGL (27-6-12)

-1.00
-050
000
0.50
100
1.50
200
250
300
350
400
450
500
5.50
6.00
650
700
760
8.00
8.50
.00
950
1000
10.50
11.00
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
17.00
17.60
18.00

Ground Surface

. Sty gravely clay wath grass rooliets | fine-coarse
|\ grained, moest, no odour £

Fitt

Shale/Siltstone
Gray-orange/gray, nighly weatherad, fins to
medum graned, dry-wet, no odour

Borehole ended at 18.1m

Torguar EX-CAP Plig

Brark UPVC S0mm (Casng)

|

aJ

AN

0
0o

-
=087 m Sckup-

0o

Gramdar bentorte sun

Speciabsed Sand-l

0o

Siotted UPYC 50w (Scroen)

Do

r Bank UPVE sump [200mm approx )

“UPVE Bsse cap

CR = FIELD CONTAMINATION RANKING

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour

COMMENTS:
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Attachment 2 Revised Remediation Action Plan

Environmental " |pmonitoring Bore: P5
Investigations

’ Contamimation Aueumers | Project No. E1445.1 Sheat 1011
Marvgomert & Oottethocs
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Eivard Gardens Hole size: 125mm

ST PETERS NSV 2044 Ol Method- Solid Flight Augers/Washbore with casing advance Enginess ES
Fh (02)98516-0722 Fax: (02) 95160741 Ol date: 08-06-2012 Checked by E G

SUBSURFACE PROFILE =

SWL | Depth P - Readings
m) | i) | Symeol Descnption Bore congtruction detaile o)

-1.00 4
0503
0002
05032
100
150 0
2003

2503

30035
T3 Orangebrown-grey, medium-regh plasticity, very
360 g===mmmmd. shiff, moist. no odour

4003 Shale/Siltstone

asng4—————— Grey-orange/grey, highly weathered, fine to
500 medum graned, dry-wet, no odour

560
6003
6450
700
760
8003
8450
900
50
1000
10503
1.op
1150 =
1200
1250
13.00
13502
1400 3
1450
15003
1550
1600
16 50
17003
1760

18003 Borenok ended st t8m
CR = FIELD CONTAMINATION RANKING COMMENTS:

|

-
1 85m Syckup-

Grownd Surface

Backdil Nmmaé

N

Fil
Grey-cark grey crushed shale gravel, fine-coarse
grained, dry, no odour

No FID
readings

Torqusr EX-CAP Plug

Bark UPVC S0mm (Casng)

“odour

Gearndy bentonite seal

Specsled Sanﬂ'l

M 786mBGL (27-6-12)

Shtted UPVC Slmen (Screen)—

H

r Bank UPVE sump [200mm approx )

“UPVC bsse cap

= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours

= Obvious visual signs of contamination and/or odour

= Strong visual signs of contamination and/or odour
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Attachment 2

Revised Remediation Action Plan

IE““W"?IOMG{I P | Monitoring Bore: P6
nv e s gcﬁmm..rng..§ Project No. E1445.1 Sheat 1011
Marigemert & Ooiteirhoda
'l‘k Ste Address 1 Elyard Street, Narekan, NSW Bore License No
PO Box 215 Client: Ebvard Garders Hole sze: 125mm
ST PETERS NSV 2044 Ol Method- Solid Flight AugenWashbore with casing advance Enginess. ES
Fh (02)9516-0722 Fax (02) 95160741 Ol date: 30:05-2012 Checked by E G
SUBSURFACE PROFILE FD
Read
S{m. D(erg;h Symbol Description Bofe congtruction details (pp::)g ¥
-1.00
-0.50 . % 1 .E
0.00 = Sround Syrface ; il - =]
G Dark brown-brown gravelly clay with ash E @ @?_—!’é
fragments, ine-medium grainsd, moist, no odour § : g
r N -
1.00 z @ p— e -g 5 23
- - —
3 = 3 d
o E =
=l = g
200 o = 2 03
[ =
250 —
t§ =
500 =
- =
e
400 o il ———
z = §
& ==
450 < ]
g = a
500 & — £ V1]
& — &
5560 —
& = §
g [ %0 z = Z
&~ s — g
> = —— )
§ 6.50 g ===
S | 700 A =
IR R S g =
£ 750 Filt 2 = 5‘
= Brown gravelly clay wih scrap metal, geomal E = H
@ 800 fabinics, plastic bags, mast, no odour =] — 2
- =
- é — §
850 " = >
900
9.50 I shalerSiitstone T
1000 Grey-orangefarey, highly weatherad, fme-medium
grained, dry-wet, No ocour
1050
11.00
&
11.50 Borehole ended at 11 5m
CR = FIELD CONTAMINATION RANKING COMMENTS:
= No visual signs of contamination and/or detectable odours
= Slight visual signs of contamination and/or odours
= Obvious visual signs of contamination and/or odour
= Strong visual signs of contamination and/or odour
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Location  Filling depth (m)  Total depth (m)  Profile encountered

851
856
887
T
™
TP}
TP4
TPS
Hb

H?
HB

H9

Hi0
Rl
HI
113

BH4
BHS
BH6
BH?
BHS
BHY
BHII
BHI2

BHI3

BHI4
BHI?

BH21
BH22
BH23
BH24
BH2S
BH26
. BH27

BH29

>0.2
>0.2
>0.2
>6.0
>6.5
>45
>4
>68

>33
>24
6.9
05
14
04
08

>0.6
>0.74
03
0.7
.72
>0.5
>0.5
2
- 213
>).74

02
02
02
60
6.5
45
68
68
~<1.0
0.17
~<10
~«<1.0
0.63
0.63
0.665
0.94
1.7
1.0
26
30
33
24
6.9
115
1.65
093
1.25
30
0.6
0.74
12
0.7
0.72
0.5
0.5
22
13
0.7¢

Fill light grey/brown clay, some slag and acrated concrete
Fill grey brown clay including concrete and bitumen
Capping material stiff ocange clay with rubble and shale
concrete + capping to 0.8m, landfill to 6.0m
concrete + capping to 0.8m, landfill to 6.5m
concrete + capping to 1.0m, landfill to 4.5m
concrete + capping to 0,7m, landfill to 6.8m
conerets and capping to 0.9m, fandfill to 6 8m
capping fill "

cappiog fill

capping fll

capping fill

capping il

capping fill

capping fill

cappung fill

brown clay to 1.2m then wood, bitamen, plastic in clay matrix
concrete/fill to 0.5 natural at 0.5m

concrete/fill to 2.2m natural at 2.2m

bitumen/fill to 2,6m natural at 2.6m
conceete/fill fo at Jeast 3.3m
concrete/fill to at Jeast 2.4m

heavy clay to 0.8m, landfill to 6.6m, shale to 6.9m
bitumen/fill to 0.5m, natural soils from 0.5m
concrete/fill to 1.4m, patural soils from | 4m

fill to 0.4m, natural soils from 0.4m

fill to 0.8m, natural soils from 0.8m

fill 1o 2.6m, matural soils from 2.6m

concrete/fill to at least 0.6m

fill to at ieast 0.74m

fill to 0.3m, natural from 0.3m
capping fill to at least 0.7m

capping fill to at Jeast 0.72
capping fill to at [east 0.5m

capping fill to at least 0.5

concrete/fill to at Jeast 2.2m

fill to at Jeast 1.3m

concrere/fill to at least 0.74
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{ Proj.manager Logoed by
LOCATION See fquro 2 \Borehole Log: BH1 PG DFS
URFACE ELEVATION JOB NUMBER __ 104080 =
%——-———————W—-—""”m“ o : Diblar Jimbalia - Nareifan W
5 PushTuba  DATE T EI7R] PROJECT
SAPLES CHEMICAL DATA | CONSTRUCTION
5 % ! g DETAILS
#No. STRATIGRAPHY ; ; ! ¥ % 1k
AR !“! Pléfzlg|o]| COMMENTS
|BH E BRumen, biue matal and some crushed sandetone 1% - 7.0 .
{Ratural E Firmisiiff, dark brown shity clay, iabile o crumbty ?;o 2 ‘o
" and 2 length of fabric %3 M2
5!, arange medium rained cidy with smaoth / 04
E fabric / . |pe M2 8.5
3 / 0.6 '
1 /Ko
3 Becoming very stiff ; / - B85
3 ‘R0
1 / s
T I A 5. :1.2 5.5
E'Very oM. grey mottied heavy clay v/, &0
€nd o Hole @ 1.3m 14
: 1
3 9
3 .
] 3
3 - L
f’ -
\_/ ) 5
Environmental & Earth Sciences
PLA.054i
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Pro). ager L d
Borehole LSg: BH3 . ol

' PROJECT: Diblar Jimbalia - Narellan %

104080

JOB NUMBER

CATUM
DATE 28/07/2004

SHEMICAL DATA CONSTRUCTION

#No. STRATIGRAPHY i 'HHAART DETALS
£lE !Eusf!iais COMMENTS
FBHS E Concrate
Fitl 3

: minor Jronstoae - labile fabric

.mm sard, labde consistency for orange clay and

Stiffemn, mixed grey, yeliow, beown clay with

it

melmmaomgcwymmmm
E black clayey sand, crumbly, cansistency for

M2 8.0/

PIG 55

i
02
PIG M3 &5
04

§
VAN IR ST ENYIRN i |

4 12
si::;non-w'm metorol in oy marlx 2 D 80|
 Broken glass, wood, ingulalion bad plastic, 14
 fragments of porceiin and possidie ash 3 PIG
3 18
~
fandfl odour E
£ 1.8
3 PIG M3
E Enc of Hole @ 1.7m - refusal on posti's wood : 20
] 22
b 5
-
3 28
- -
E 30
-

N/
y Environmental & Earth Sciences

PLA.054¢
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- Piojmanager Logged oy
LOCATION S fgurs 2 r , ehole Log: BHSE
Enncs ELEVATION OERRBER 50 |orenome L.eg PG DPS
NOWATER __td4m __DASUM PROJECT: Diblar Jimbalia - Narelan "“W"
LL ME PeshTubs OATE _ 28/07/2004
g SRPLES e DaTA ] CONSTRUGTION |
i DETAILS
#No, STRATIGRAPHY B & 3 Pt } 1lels ‘5,
3 2 L1E ; y % il8 COMMENTS
5 £ Conarete :.’:,;
E Roadbace and crushed black sha‘e £ 0.2 No odour throughou!
3 = 8.0
F G0R, ohve brown mived clay whh AL 0.4 Poasiiy il
E.mmor sandstona and shale rubble flems3) /_. associnted with
3 7% o8 storm water pips
1 /;/ " e 8.0 tranch
g /F 7.0
E. /./ PD.B
7k
CrE1e
1 7 OE12
E Very dens . possii gsh materal weh thom maid | » :, % N d interace draina3a
;"meohowdaymuwmdmd ("_
3 . YE1s
3 / 7.8
3 B ;
3 / 1.8
3 PG
] /E20
Puasibly soma figh! witrous black slag or coal ' 3
] " f22
Natural E SUM, olive browm, pattiakly motiad orangs clay  /E
" with cifuse iraa concratians f/ 24 [P &5
2 /
:T-w;:n 10 61, orange clay wih brown clay \/; £ 26
linad oot chammel E
End of Hole @ 2.5m 28
3 : 30
3 1
./,
Environmental & Earth Sciences

PLA.O551
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Pro] manager Logged by
LOCATION Ses Toura 2 - Borehole Log: BH7 o e
CT: Diblar Jimbalia - Narellan e
2970772004 PROJE :
CTEMCALOATA | CONSTRUGTION
E i DETALS
#No. STRATIGRAPHY » slgl®
! edlefilelils COMMENTS
Eﬂ Concrete Al
il EUN, Gack crushes_shas 3
PSW‘-mtnd brown, fine sandy clay M2 75 : \
6;& Droyibiack sandy sity clay with minor rubbis M3 70 eni y
v'c'&;w; areyfbrown mattied Clay with minor L H !
i.ifofl concrelon " '
------------------------ -~ .,
Dnbwwnlgrcy :layey shiy sard with bigh 7
umnt mattac content, fools and rotten grass M3 - %/ %
*»iu?&: ' brown day and sand wih il srd 85 é/é 7
---------------- .'- ; "‘.
 Cimsti, ixed, cark groy (0 Stack clayey sond, )i
Mz y
jus! cohesive with gravel \ A -
.......... o b
..,M.r;ifr;c—! brown to dark browst cley with glass, 8% ‘1
Nbbfl sodwood " f‘
3 M2 as ¥
- Gistied / "
- ! "\:ﬁj )
; 24 | e
. E 4
3 ,’y 26
E E 2.8
-
\ E20
g €32
-3 . -
F End of Hale @ 3.3m )
3 3
3 3

g Environmental & Earth Sciences

PLA.055
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Revised Remediation Action Plan

! : Proj. manager Logged by
LOCATION Ses figura & I————— 1.} N LT - = PG o
URFACE ELEVATION JOB NUNMBER 104080
DWATER ___3sm _ DATUM PROJECT: Diblar Jimbalia - Narellan
LLWETHOD P & SFA  DATE 004 ?
SANALES CHEMICAL DATA CONSTRUCTION
: DETALS
#No. STRATIGRAPHY Bl i i j. } leleld
FRE: § He ;lélals
IBHa E Brown hosvy ciay with fragments of cancrate ] 80
E throughout (cencreta slob at 0,5m) no odour 0.5
o ideesasdtesersemssmsmcsusseamashe X 1.0
F owniblack clay malix with wood, plastic oM 8s ;
E ceramizs fhraughout and large waod .5 AL
b -~
plece at 1.5m :““':::, G
" Dacker cokour (Biack) et ~ 1.8m increased VW and 20 '\" ‘
 some sloc! piecas - 8.0 ~ e
Wood al 20 S14 - 2.4m stil fiesh 25 e
E Wood 31 2.5m “tls
e 30 -*: ’-:-
'Cnnaen between 3.0-3.6m - .: I
i a5 7 Py oo P -1
3 i
] fmcre 40 .
boaw asing ,\ |
once through wood . i
7 L - g -
] 5.0 i
- .‘/ - ; !, ~
\E slotted ~ L
E 55 ll A
)

E Npp e Bl $ha

.................. .-

L

E End of Hole @ 6.9m & natural shale

N
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: ; : Togoed by
LOCATION See fgure 2 ._IBorshole Log: BH10Cont m:;“’g" o
ISURFACE ELEVATION JOB NUMBER 104080 s
ROUNOWATER __NGWE ___DATUM PROJECT: Diblar Jimbalia - Narellan wﬂ
() Saiid Mgt suger DATE Z3772004
SAAPLES cHEviCal 04TA | CONSTRUCTION
§ g ! s DETAILS
#No. STRATIGRAPHY ] . } vals
g f § 332;19 2lels[z])8 COMMENTS
[amo S § l
Cont f-—:  1as
' =h =
1 —
E End of Hole @ 11.2m _ 115
: :
: 3
i 3
3 i
_E_ 3
] :
3 E
EE
\_/ )
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ORDO05

Attachment 2

Pro} maneger Logged by

Borehole Log: BH11Cont PG oPS
PROJECT: Diblar Jimbalja - Narellan
8 SAMFLES CHENMCAL DATA CONSTRUCTION
) & DETAILS
#No. STRATIGRAPHY § ’ “ .2 ;i 13|e 5 )
§ E'”!ﬂs.,ExiJe COMMENTS
Iﬁﬁﬂ 3 ,.-_ M L , :
~ 10.5 xet Unu—\,’ 1
: -1-11.0 '/ :
. L Al
3 ~E s

N <
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LOCA . See - Proj.manager Logged by
IO 2 Borehole Log: BH13 PG DPS
URFACE ELEVATION JOB NUMBER 104080
DWATER _NCWE___ DATUM PROJECT: Diblar Jimbalia - Nareffan "W
D OO0 Push Tube  DATE 7/2004 £
SAMPLES cHEMCAL OATA | CONSTRUCTION

DETAILS

i(6)%(3

#No. STRATIGRAPHY
sli)eld COMMENTS

Melipoy
cened N
o

FlD ety

g |1

rma SUE, brown mixed clay, crumbly Goniaining ] "

g
3 A

Fill  shale fragrments and coa! >{ 0.2
N

| Depth mavus

E Very stiff, omanga brown mottind clay, Britte :
q"m EM . /4 :o.e Pi3 o #0{
1 o
/)

" End of Hols & 0.93m - natural sof

T

g

g Environmental & Earth Sciences
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: Fro, manager Logged by
LOGAVIOM See fure 2 - . IBorehole Log: BH15 iy o
SURFAGE ELEVATION JOB NUMBER 103080
|g.._____"°°“°w*“ﬁ" NGWE Diﬂ_a'__._m___—l PROJECT: Diblar Jimbalia - Narefian *ﬁf”
PILL METHOD _ Push TLoa  DATE 712004 R -
SAMPLES CHEMICAL DATA CONSTRUCTION
g ] DETAILS
#No. STRATIGRAPHY H i ! i . !1 f 1k §
§I1Eislifledlelc)slelel comments
BH15 Fim, brown, fina sandy sity ciay, crumbly wilh 7 M 8.5 o m;ilh
sed F minor rubbla end charcoa! on surface 4'50_2 ontras. . =18
inmm [0, gnt orange clay, beite ‘/E e
Natural .J / i&‘ Bentonite 7
3 /: m plug '\'{4
................................... /E ': s
Tvamrno 10 very stiffhard mottied orange grey /Eos -
" o D 1-3mm $ .
S '1 o graded sand v .
- / - \ 3 X
- 4:
= Herd fraciured sha'e in fight grey siity clay melrix, =Ff12 (o}
?mm { i
E End of Hole @ 1.21 - refusal on shals 14
E 3
E 15
3 :1.8
3 :2.0
. 22
=' 17
] 26
;.- E?.O
7 10

: g Environmental & Earth Sciences
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Proj manager Logged by

LOCATION Se¢ 5ur3 2 *__|aorehole Log: BH17 o -
URFACE ELEVATION JOB NUMBER 104080 =
UNOWATER ___NAWE___DATUM —___IPROJECT: Diblar Jimbalia - Narellan ﬂf‘
DRILL METHOD _ Push 1tb3 DA 3007 4
SAMMLES CHEMICAL DATA CONSTRUCTION
§ g T ; g § DETALS
#No. STRATIGRAPHY g » 1 v
2 £ iﬂuiitgz COMMENTS
st 3 7.0
BHAT = Sift grey, brown, orange mied fine sandy >( : e
Fill  conalning cencrets, nbble, sanostore snd biack | 7 £ 0.2 8.
;-;hm. pawdary N _ PIG
E { :_04
E 1nai Batter ‘&
3 £ 06
“ 7
' s
E \/;1.0
3 41
3 E 1.2
- 4 —
1 4 '-1.4
: Y
- E 18
= K{ .F
3 E
3 A
? «
' HE20
.. @ / _zz
3 ;\9 -.24
1 \/-
3 " Eas
wrbed £ Very siiff, grey, maroon mallia cley, beltle 7 1
Natural -mhmw . 28
3 %: PG M1 &8
] /E3n
= o
- -
3 .
[ ]
~ .
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: Proj.manager Logged by
LOCATION Ses Ggure 2 Borehole Log: BH19 PG ot
URFACE ELEVATION JO8 NUMESER 104080 : e
E_QT“_—_————TW‘“" NGWE___DATIM 'PROJECT: Diblar Jimballa - Narellan ﬁ?
LL METHOD Push Tube DATE 30/06/2004 P I8
g SAFLES CHEMICAL DATA | CONSTRUCTION
3 DETALLS -
#No, STRATIGRAPHY | 3 o ; i L
§ E i i } e¥ielajsjeid COMMENTS
3

1 “oE a2 No odour thmughoul

SH19 E Conereta
Fill

] 6 0-
ﬂvmum Orarga grey mottied clay with ~30% cementad / . [Pe 82
" iron concentratians, labile (plastiz) y Eoa
, : G
; / o8 !
.mu:lng Ton concantration
E Very hart grey shato =08
E End of Hola @ £.6m - refusel on shale :
- >
- ]
E .,
- -
E,
-

\_/ ]
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of fractured shale and recl Slones

' N " oy
LOCATION Seefiqure 2 ) Borehole Log: BH21 up;;ng« Wof's
SURFACE ELEVATION JOB NUMBER 104080 o
OUNDWATER __NOWE__ OATUM __________{PROJECT: Diblar Jimbafla - Narelan 7268
BRILL METHOD Push Tute DA 307082004
] SAMP, 28 CHEMICAL DATA | CONSTRUCTION
S1Er DETAILS
#No. STRATIGRAPHY § g A ; 5 e P f slelals
gl X1k 3“2 “lifalale] COMMENTS
i o J " ) No odour houghou!
Fill StMl, dark browm groy clay contzining ubble
- .IM blue metel
 Dems, biack shaowiheont 7.0
issurtod E Fiom, brown siy clay, cumdly [
Natural E
phmral 51, orunge grey moltied stay, bitde with pleces
. M1 5.0] .

{ Skl

WAL UAEMLLL WA S |

End of Hols @ 1.2m - refusel on shalke

o
g Environmental & Earth Sciences
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- Prol.manegar Logged by
LOCATION See fgure 2 I {Bo rehale Log: BH23 MPG st
SURFACE ELEVATION JOB NUMBER 104080
GROUNDWATER __NGWE DATUR - PROJECT: Diblar Jimbalia - Narelfan ‘ﬂi?"
DRILL METHOD _ Push Tuba  DATE 20/07/2004
BAMPLES CHEmCAL OaTA | CONSTRUCTION
% ; { ; DETARS
#No. STRATIGRAPHY ’ } 13 8
§ 2 § i!ﬂ? glelifels COMMENTS
- Y
BH23 [ Conciele 2
TS 02
Rk v w| | pol
E SifF. orange grey mottied yelow clay, lablle Ak o4 |PG 8.0
3 g 65
B e s i e i ki e 06
" Rubble - sandsfone, glaes, wood I sandy ciay PIG nt

End of Hols @ 0.7m

YTy

M A St WAl Ll

%
ce
1.0
1.2
14
1.5
1B
20
22
2.4
25
228
33
]
E

. X
E Environmental & Earth Sciences
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— Proj menager Logged by
‘-————L—-—————"’_lmum Sea figuie 2 - IBorehole Log: BH2S 1ol PG e
URFACE ELEVATION JOB NUMBER __ 104060
DWATER _ NGWE___BATUM PROJECT: Diblar Jimbalia - Nareilan &7 /4
DRILL METHOD _ Push Tubo _ DATE 2007/2004
SAMPLES CHEMCAL DATA CONSTRUCTION
gls DETAS
#No. STRATIGRAPHY 2l ¥ . i wlelels
gfg !n!raitim COMMENTS
BH25 Gress r—-ﬂ PG T3 8.5 muwu:@ %
' e eda o
[Fm l-‘lrm greylorange mixed sardy clay with shale / 02 No edaur
Mvmnls.btumln. srumbly consistance /_ _m 2
---------------------- :4;0,4 groded sand '
 \ery SHY, crangeibfown Iranstone W L M1 65
Cnd of Mols & 0.5m 06
- 3
- -
E
E— -
2 3
: 3
()
Environmental & Earth Sciences

PLA.0SS

ORDO05

Attachment 2

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 347



ORDO05

Attachment 2

Attachment 2

Revised Remediation Action Plan

LOCATION See 2

104080

Borehole Log: BHZ7

Proj.manager
PG

URFAGE ELEVATION JOB NUNEBER
OUNDWATER __NCWE__ OATM PROJECT: Diblar Jimbalia - Narallan
RILL METH Push Tube  DATE Z07/2004
g SAMMES CHEMICAL DATA
£
#No. STRATIGRAPHY 2|3 !. ; r 5
g g ! g iiajile
BH27 [ Concrele r‘d
Fit 3 “ £ 0.2
Bmknn pavers and bricks in .n?:n_a_g-emw__ ;7 1]
day : / o4
""""""""""" A PIG D 7.0
Lom ncanamant brawn gravelly clayey sand .
3 08
E 08
3 Vc;y_;u-ﬂ- motiied orange/gray clay with some . |po M1 85
£ ' concrelions and & coke plece £
- &‘ prndad tand ",
12 i
................................. = 4 .
3 sm rixad brown silty clay, crumbly £ M1 Xy
E 14
¥ / ] 7.0 -,
i 18 Wl
: A /e
&;59?&;; with 5ome Black ight sisg and fron HELD 11
",
siont 3 M1 75 -
3 -« ’?.O
3 PIG
= *\‘ ¥
- —

= End of Hote & 2.2m - refusal on shale - not know
: i i5 on fisater of natural

3.0

(UL Bty |

p

T[T

FAEETITIRIpTY
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Il

~Propmanager
LOZATION Sealaue ——lgarehole Log: BH29 e
ACE ELEVATION JOB NUMBER 104080
ROUNOWATER __NAWE _ BATUM PROJECT: Diblar Jimbalia - Nasellan
DRILL D Pushiubs  DATE 28/07/2004
g AN ES CHEMICAL DATA
#No. STRATIGRAPHY i g i' l i vlels i
51 :l,l!lﬁ ijtlels
BH23 Concrels CaE
Firm, mixed grey sandy clayibown clay with y 4§02
bsmmo sondsions fregments, crumbly to fablte fl 3 PG N2+ 6.5
] / 0.4 3
; 7
Loase, gray paady sorted figh! grey sand viE 08 o 7.0
Broken pavers ind concrets placas fz 3 o
- by s
LU.l’
?Ena af Hole & 0,74m :

-

Mk Shild Wit §
)

YT

oo
|
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o I ~ — w
LOCATION Se= 2 T ole Log! BH30CoNt Pfoir;aGr\m Log;s
SURFACE ELEVATION JOB NUMBER 104080 B0l e
GROUNDWATER 1Ay __DATUM PROJECT: Diblar Jimbalia - Narelian wf
ORILL M Air (4 ) THOR2004
8 SAMPLES CHEMIZAL DATA | CONSTRUCTION
o DETAILS
#No. STRATIGRAPHY § ; " o’ 3 g § 3
e § E ! “ I 3 L)e COMMENTS
- _ /
i " Bentoniie
[;ont 3 ’_ 10ns /'44
3 N e
3 L i‘l!ﬂ b 4 .t A ’ .
E Shaie 1-3mm |
E —‘Eu.’s g aded ur\G‘ ’j
;- < w
3 - w I
F E 128 o ﬁ
— A E f :
3 A tm- Sereen <\ g /
= Orled out at 13,0m (may ba result of driling [ 4 ;
_-toetmhue) ’ 135 z !
- :u.o 'II
: : 145 F)M 7 4
. _E e
3 150 .
h | e
Shate : L
3 ~f 158 b ;
3 =3 ¥
B 160

N
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Prolmarages Logged by
LOCATION Seo fgure 2 Borehole Log: BH3Cont | 'ges -
SURFACE ELEVATION JOB NUMBER 104030 <
ROUNOWATER _ 13.0m___ DATUM PROJECT: Diblar Jimbalia - Narelian “W
DRILL METHOD _ SF DATE 7710/2004 £
SAMPLES CHIMICAL DATA CONSTRUCTION
HE DETAILS
#No. STRATIGRAPHY 2 : i i 2lslels
g & L] i! o slélz)e COMMENTS
- =TT
“|8H31 _ : ‘
Con( . _|°" = :
3 l_ & orin "’ \
- E 110 cuttings > ,
3 - o =gty
..N '—'-F’qlg 3 "
- - N o p
| E20 7
5 3 ;
£ m«uw/i %
1 E 128 Z
- __ E ’ :
- ] B
1 “Ene M 1"
- i X / s
; ~ENS r
; /
3 — Screon
i : 140 i A
3 9 P
3 — B 7
- -. ! / -
] “E 150 ;
] E HE
] fis E 185 /] -
., j ]
i E 159 A
—E 1
E -t 185 ﬂ
] i “U:
3 - 17.0 % 0
E, E }
5, g -yl
E Shale —puws 4 .
3 I '-mu _r"&
E Erd of Hole @@ 16.0m E
] 1
- .A
Environmental & Earth Sciences
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T Projmanager Looged by
LOCATION Seo fgurs 2 ___IBorehole Log: BH32Cont g —
SURFACE ELEVATION JOB NUNBER 104030 . =
ROUNDWATER _ NOWE __ DATUN _________|PROJECT: Dibiar Jimbalia - Nerciian 7
DRILL OD  SFA/RAB _ DATE 7110/2004 L
SANLES CHEMITAL DATA CONSTRUCTION
8 i - 3 5 s DETANS
IR E!J“"_‘Eiiiu COMMENTS
BH32 _ ,. i
ont 3 108 1
3 *H.
- i ol asttingy | | ¢
E Shate Sl
3 W5 1§ )
3 i1
] o D :
- . ‘
3 I
E‘ 128 7’ -'
. /
3 12,0 /
£ - : { ‘
: 15 -t
i i
3 4.5 % R
- ' :
] 180 HIE
3 » :
1 155 o &
- P ,
o K
{ 0 .
=l ; .
i 10.5 ’
3 B2
17.0 s :
: o A E
3 17.5
E mamZ // %
i wol - A7)
- -A i
3 RN ] KN
: s Seroon - {' ‘_
3 4 1-2mm V.
: graded sund _ I
180 e :
3 ] \ -:. A o
E} )
 Srola Cai -
¥l
i ; _Eno spp
Bsx;gu ingication of moistuie - oM A
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J

Proj manages Logged by
LOGATION Ses Sgure 2 Borehole Log: BH3J PG oS
SURFACE ELEVATION JOB NUMBER __ 104080
IE-———————““"“’"'”""‘R 1oa D0 PROJEGT: Dibfar Jimbalia - Narelfan 74
ORILLMETHOD _ SFARAE  DATE 7710/2008
AL ES THENGZALDATA. | CONSTRUCTION
813 DETALS
#No. STRATIGRAPHY g8 l, .t }j 1lslsls
£l 8B |Ralslfiledte(a]elefs] comvents
3 T '
3 A . o<k
BH33 [ Sandy gravel with crushed fﬁm"m 3 § A
FHl E and fine sand //’r"'s ]
E Beown/red clay wish tace of fioe sand E ‘
3 ; // 1.0 D .
: Gray/fght gray extremely waathered shate with 7 = 2k
 fragments of shale and clay ZEas A1
] —/7}_ Bl cuttings .
3 "~ F20 ‘
D -\ 3
Weathen=d shale - E
3 ~£25 M
» 3 '
i — Eao ;
~
3 B :3.8 A
: — Eeo 1]
A . & '
] 46 ?
- — B ‘
—- - - A .
E 5.0 5
- « &
. e £
_Ess
3 X A
3 B -so /
1 o b 4
3 | Ees ’
: Ero "
] 4 !
3 di?.‘ \
-
E T Es0
- ’{‘
3 F 6.5
- = )
E “Eso
= 3 4
E b £ D AN
3 Eos .
. . ¢
Shala - £ 120 %

v .
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| LOCATION See figure 2 Projmanageff  Logoed by
[SURFACE ELEVATION J05 NUMBER ionas | ouriace Samples PG DS
NOWATER NA DATUM ¥ d
e e - e e |PROJECT: Diblar Jimbalia - Nareflal  “770F
-~
3 E EAMBLES CHEMIGAL DATA] GONS TRUCTION
#No. STRATIGRAPHY é i s o 18+ [o 2o
!Ei!j 8l (e|als| COMMENTS
*581 E Fill-micec boht grey trown eley, contsining rubble 1
: aarated concrate, FC sheeling, black shale F o1
. : of | [es
E hole taminatad st 0.2m -&2
552 Disturbad Nalural - rminor charcoal + naabla on
surfece - Brown fne sandy sity clay - crumbly 0.1
rects washed peties - black shale - fim 3 o 70
é hole temmnated o 0.2m 02
583 E Natural - Derk brown - fing sity sandy cley E
um' charcaal - firn E 0.1
D LX)
hole terminated al 0.2m 02
S84 Natural as for SS3
5 E 0.1
3 1o 8.5
- 3
E 0.2
SSS5 E Disturbed Naturel - Brown sity clay - mnor iron 3
concretians, roots, crumbly - firm E 01
D 8.0
*F hole temminatad at 0,2m 2
Fill - mixed brown grey clay - containing rublie,
1 concnele s¥umen glass 0.1
3 D 7.5
£ hole termingted at 0.2m 02
£ Capplng - Flll - clay oranga - atlf 3
| mixad with rebibia and shale | 0.9
>} 70
| holo tormineted &t 0.2 m | €2
3 3
3 3
N,
Environmental & Earth Sciences

Wem e e b
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Report No. 1445 AT _RAP Rev3

Appendix D
Soils Criteria
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Revised Remediation Action Plan
3 Elyard Street, Nareflan, NS W
Report No. E1445 AT_RAP Rev3
Soil Remediation Criteria
‘Chemical Unit HILB HILD
_Metals
Arsenic - As'® mg/ kg 500° 3,000
Cadmum Cd mg/ kg 150 900
Chromiurm(Vl) — Cr{V)) 10 mg/ kg 500 2 3,600
Copper - Cu mg/ kg 30,000 240,000
Lead- Pb'0 mg/ kg 1,200 1,500
Mercury — Hg (inorganic) *.5 ma/ kg 120 730
Nickel - Ni !0 ma/ kg 1,200 6,000
Zinc ~Zn 10 mg/ kg 0,000 ' 400,000
PetrofeumHydrocarbons
F1 mg/ kg 180/210° 260
F2? g/ kg 300/160° NL"
Naphthalene mg/ kg 3!t pand) NL'?
Benzo(a)pyrene mg/ kg
Carcinogenic PAHs (as B(a)P TEQ)© TEQ 4 40
Total PAHs 7 mg/ kg 400 4,000
Mbnocyclic Aronmtic Hydrocarbons (BTEX)
Benzene mg/ kg 06/865 3
Toluene mg/ kg 390 /105 NL
Ethyl benzene mg/ kg NL/125 NL I
Xylenes (total) mg/ kg NL/105 230
Vblatile Organic Chiorinated Conpounds (VOCCs)™
Tetrachloroethytene (PCE) mokg 240
Trichloroethytene (TCE) mo'kg 0.94
cis 1,2 dichloroethylene (cis 1,2 DCE) mokg 160
Vinyl chloride (VC) mokg 0,058
Aspestos
Aebestos (friable or fines) wiw 0.001% 0.001%
Asbestos {(bonded wiw 0.04% 0.05%
NOTES:

1. Generic land uses are described in detail in Schedule 87 Section 3

2. HILA Residential vith garden/accessitle sof (horre grown prodiice <10% fruit and vegetable intake (no poultry),

also includes childcare centres, preschools and primary schools.

b. HILB Residential with minirval opportunities for soil access; includes daellings with fully and permanently paved
yard space such as high rise buiidngs and apartments.
c. HILC Public open space such as parks, playgrounds, playing fields (e.g. ovals), secondary schools and footpaths,
This does not include undeveloped public open space where the potential for exposure is lower and where a site

specific assessment may be more appropriate.
d  HILD Commercial/incustrial, includes premises such as shops, offices, factories and industrial sites,
2. Asenic: HIL assumes 70% oral bicavailability, Site specific bioavailakility may be inmpertant and should be considered
where approriate (refer Schechile 87).
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Rewvised Rerrediation Action Plan
3 Elyand Streef, Nareflan, NS W
Report No. £1445 AT_RAP Rev3

3.

see

1.
12,

13

Lead: HIL is based on Hood lead mockls (IEUBK for HILs A B and C and aclt lead nodel for HIL D where 50% oral
bioavailabilty has been considered Site specific bioavailabilty may be inportant and should be considered where
appropriate.

Methyl mercury: assessment of methyl mercury should only occur where there is evidence of its potential source. It rmay
be associated wath inorganic mercury and anaerobic microorganism activity in acuatic environments. In addfion the
reliability and quality of sanplingfanalysis shouldbe considered.

Elerrental mercury: HIL does not address elemmental mercury, A site specific assessment should be considered if
elemental mercury is present, or suspected to be present,

Carcinogenic PAHs: HIL is based on the 8 carcinogenic PAHs and their TEFs (potency relative to B(2)P) adopted by
CCME 2008 (refer Schechle B7). The B(a)P TEQ is calculated by mulplyingthe concentration of each carcinogenic PAH
in the sample by its B{a}P TEF, gven below, and summing these proclicts,

Total PAHs: HIL is based on the sumofthe 16 PAHs most conmonly reported for contaminated sites (WHO 1998}, The
application ofthe total PAH HIL should consider the presence of carcinogenic PAHs and naphthalene (the rmost volatile
PAH). Carcinogenic PAHs reported in the total PAHs should meet the B(a)P TEQ HIL. Naphthalene reported in the total
PAHs should meet the relevant HSL.

To obtain F! sublractthe sumof BTEX concentrations fromthe Cs Cq fraction.

To obtain F2 subtract naphthalene fromthe >Cio €16 faction.

Aged EIL values for contamination present in soil for at least two years. For fresh contamination refer to Schecule BSc
NEPM2013.

EIL Is dependent on backgound concentraions, cation exchange value ofthe soils and pH

EIL Is dependent on backgroundconcentrations, cation exchange vale or clay content

The soil saturation concentration (Csat) is definedas the soil concentration at which the pore water phase cannot dissolve
any rmore of an indvidual cherrical. The soil vapour that i in equilibriumwith the pore water will be atits maxinum Ifthe
derived soil HSL exceeds Csat a soil vapour source concentration for a petroleumnidure could not exceeda level that
would result in the mexamum allowable vapour risk for the gven scenario. For these scenarios, no HSL is presented for
these chemicals andthe HSL is shown as ‘not limiting or ‘NL'.

. US EPARegonal Screen Levels Residential Soil (Jun 2015)
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Appendix E
Remediation Option Review
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E1 Remediation Options & Technologies

Anumber of soil remediation options were reviewedto examine the suitability of each method for the purpose
of making the site suitable for the intended land use(s). As part of this remedal options review process and
with due regard for surrounding land uses, the geological and hydrogeological limitations at the site and the
followingissues were considered:

» Prioritisation of works in areas of most concern,

o Ability of remedial method to treat contamination vath respect to natural andinfrastructure limitations;
« Remedial timetable;

o Cost effectiveness;

« Defensible methodto ensure the site is remediated to appropriate levels /validation criteria; and

e Regqulatory compliance.

The following sections provide details on various remedation options for the material found on site.

E1.1 FILL, Soils & Residual Clays
E1.1.1 Biowenting

Bioventing stimulates the natural in situ biodegadation of aerobically degradable compounds in soil by
increasing oxygen flow to exsting soil microorganisms. In contrast to soil vapour vacuum extraction,
bioventing uses low air flow rates to provide only enough oxygen to sustain microbial activity. Oxygen is most
commonly supplied through direct air injection into resicual contarination in soil. In addiion to degradation
of adsorbed fuel resicuals, volatile compounds are biodegraded as vapours move slowdy through biologically
active soil. Bioventing techniques have been successfully usedto remediate soils contaminated by petroleum
hydrocarbons, non chlorinated solvents, some pesticides, wood preservatives, and other organic chemicals.

Factors that may limit the applicability and effectiveness of fhe process include:

« Ahigh water table within | 2 mof the surface, saturated soil lenses, or low permeability soils all may
reduce bioventing performance.

« Vapours can buildup in basements or underneath buildings within the radius of influence of air injection
wells. This problem can be alleviated by extracting air near the structure of concern.

« Extremelylow soil moisture content may limit biodegradation and the effectiveness of bioventing.
« Monitoring of off gases at the soil surface may be required,

« PAerobic biodegradation of many chlorinated compounds may not be effective unless there is a co
metabolite present, or an anaerobic cycle.
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E1.1.2 Enhanced Bioremediation

Enhanced bioremedation is a process in which indigenous or inoculated micro organisms (e.g.. fung,
bacteria, and other microbes) degrade organic contaminants found in soil and/or ground water, converting
them to harmiess end products. Nutrients, oxygen, or other additives are used to enhance bioremediation
and contaminant desorption from subsurface materials. In the presence of sufficient oxygen (aerobic
conditions), and other nutrient elements, microorganisms will ultimately convert many organic contaminants
to carbon dioxide, water, and microbial cell mass. In the absence of oxygen (anaerobic condtions), the
organic contaminants will be ultmately metabolizedto methane, limitedamounts of carbon dioxide, andtrace
amounts of hydrogen gas. Under sulfate reduction condtions, sulfate is converted to sulfide or elemental
sulfur, and under nitrate reduction condtions, nitrogen gas is uftimately produced

Factors that may limit the applicability and effectiveness bio remediation of the process include:
o |nteraction between the soil matrix and microorganisms influence the results;
o Contaminants may be subject to leaching requiring treatrment of the underlying ground water;

o Preferential flow paths may sewerely decrease contact between injected fluids and contaminants
throughout the contaminated zones. The system should not be used for clay, highly layered, or
heterogeneous subsurface environments because of oxygen (or other electron acceptor) transfer
limitations.

« High concentrations of heavy metals, highly chlorinated organics, long chain hydrocarbons, or inorganic
salts may be toxic to microorganisms;

e Asurface treatment system, such as air stripping or carbon adsorption, may be requiredto freat extracted
groundwater prior to re injection or disposal; and

o The length of time required for treatment can range from 6 months to 5 years and is dependent on many
site specific factors.

E1.1.3 Capping and Containment

The “cap and contain" method employs a risk minimisation approach similar to “ongoing management”, where
impacted soils are managed on site so as not to pose an ongoing risk to the environment or human heaith,
Impacted soils are contained by the placement of an impenvious barrier or clean fill materials on top of the
impacted material to prevent exposure to site occupiers, workers or the environment. The base of this “clean
zone” would be clearly marked by a demarcation barrier to indicate that below this depth workers could
potentially be exposed to contamination, which would then frigger addtional health, safety and environmental
controls.

Capping and containment may be an appropriate remedial option for soil containing both organic and
inorganic contaminants that contain resicual contamination, particularlyifthe mixof contaminants is not easily
treated. The conditions for this remedial action alternative are:

. The contaminant is relatively non mokile, including low wolatility, insoluble and has low migration
potential in a soil matrix;

. The primary exposure route to the contaminant and risk to human health is tirough drect dermal
contact, dust inhalation or soil ingesfion;

. The primary exposure route for the environmentis miigated through lowleaching potential or migration
to groundwater; and

. The contained area can be monitored and incorporated into any final land use plans.

elaustralia

Attachments for the Ordinary Council Meeting held on 22 November 2016 - Page 360

Revised Remediation Action Plan



Attachment 2

Revised Remediation Action Plan

Revised Rerediation Action Plan
3 Elyand Street, Nareflan, NSW
Report No. £1445 AT_RAP Rev3

In the use of capping and containment, the focus of the response is to prevent contact with, or exposure fo
the contaminated soils by human receptors andor eliminate transport by water to off site receptors.

E1.1.4 Chemical Oxidation/Injection

Chemical oxidation remedial strategies involve the addition of an oxidising agent to the soil or goundwater,
The rate and extent of degradation of a target chemical of concern is dependent on its susceptibility to
oxidative degradation as well as the site conditions, such as pH, temperature, the concentration of oxidant,
and the concentration of secondary oxidant consuming substances such as natural organic matter.

Factors which may limit the applicability and effectiveness of chemical oxidation include:

« Reaquirement for handling large quantities of hazardous oxidzing chemicals due to the oxdant demand
of the target organic chemicals and the unprocuctive oxidant consumption of the formation;

« Some chemicals of concem are resistant to oxidation; and
o There is a potential for process induced detimental effects.
E1.1.5 Excavation and Off site Disposal

Excavation and disposal of contarminated wastes is a frequently used option, typically used when a rapid site
remediation program is required or where significant subsurface contamination exsts that is potentially
impacting on sensitive off site receptors. \\astes nust be classified in accordance with the NSW EPA
Guidelines.

Based on the required disposal of the landfill material, this option would adequately address the remediation
goals through the removal of the contaminants from the site. Furthermore, with the removal of any identified
contaminatedfill soils, the long term liability associated with soil contamination shall be minimised, along with
substantial improvement of subsurface site conditions with regard to contamination of soil and groundwater.

E.1.1.6Land Farming

Ex situ land farming is a proven treatment for petroleum hydrocarbon impacted soils. In general the higher
the molecular weight or number of rings in @ compound, the slower the degradation rate.

Factors that may fimit the applicability and effectiveness of fhe land farming include:
e The large amount of space required;

e Condtions affecting biological degradation of contaminants (e.g, termperature, rain fall) are largely
uncontrolled which increases the length of ime to complete remedation.

* Onlysuitable for organic contaminants.

* \/blafile contaminants, such as solvents, must be pre treated because they would wlafilise into the
atmosphere, causingair pollution.

o Dustcontrolis an important consideration, especially duringtillingand other material handingoperations.
« Runoff collection facilities must be constructed and monitored.

For soils with petroleum hydrocarbon concentrations in excess of 8%, land farming Is considered unsuitable
as a remedal strategy cue to the limiting effect that the hydrocarbons have on the capacity of the soil to allow
the transfer of nutrients to e contaminant utilising bacteria. The highest recorded TPH concentrations for
the Narellan site are in the order of 1%, which makes land farming feasible; however, only if this method is
performed in such a way as to allow biologcal degradation to occur, as recommended under NSWEPA
{2014) Best Practice Nofe: Landfarming.
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E1.2 Groundwater

E1.2.1 Enhanced Bioremediation

Bioremedation is a process in which indigenous micro organisms (i.e., fungi, bacteria, and other microbes)
degrade organic contaminants found in soil and/or ground water.

Enhanced bioremediation attermpts to accelerate the natural biodegradation process by providing nutrients,
electron acceptors, and competent degrading microorganisms that may otherwise be limiting the rapid
conversion of contamination organics to innocuous end products.

Oxygen enhancemment can be achieved by either sparging air below the water table or circulating hydrogen
peroxide (H:O;) throughout the contaminated ground water zone. Under anaerobic conditions, nitrate is
circulated throughout the ground water contamination zone to enhance bioremediation. Additionally, solid
phase peroxde products (e.g., oxygen releasing compound (ORC)) can also be used for oxygen
enhancement andto increase the rate of biodegradation.

Air sparging below the water table increases ground water oxygen concentration and enhances the rate of
biological degradation of organic contaminants by naturally occurring microbes. Air spargingalso increases
mxing in the saturated zone, which increases the contact between ground water and soil. Oxygen
enhancement with air sparging s typically used in conjunction with SVE or bioventingto enhance removal of
the wolatile component under consideration.

During hydrogen peroxide enhancement, a diute solution of hydrogen peroxide is circulated through the
contaminated gound water zone to increase the oxygen content of ground water and enhance the rate of
aerobic biodegradation of organic contaminants by naturally occurring microbes.

Solubilized nitrate is circulated throughout ground water contamination zones to provide an alternative
electron acceptor for biological activity and enhance the rate of degradation of organic contaminants.
Development of nitrate enhancement is still at the pilot scale. This technology enhances the anaerobic
biodegadation through the addition of nitrate.

Bio enhancedremedation strategies are slow and may take several years for plurme clean up.\
E1.2.2 Air Sparging

In air sparging, air is injected into a contaminated aquifer where it fraverses horizontally and vertically in
channels through the soil colunm, creating an underground stipper that removes contaminants by
volatilization. This injected air helps to flush (bubble) the contaminants up into the unsaturated zone where a
vapour extraction systemis used to remove the vapour phase contamination.

In principal the more volatile a contaminant the more appropriate air sparging as a remediation strategy is.
Methane can be added to the systemto enhance co metabolism of chlorinated organics.

Factors that may limit the applicability and effectiveness of the process include:

« Preferential air low pathways reducing the contact between sparged air and the contaminants;
e Alrinjection wells must be designed for site specific conditions; and

« Soil heterogeneity may cause some zones to be relatively unaffected

E1.2.3 Chemical Oxidation

In a chemical oxidation system oxidants are added to the systemin order to oxidise the chemical of concern
to less toxic species. The Chemical oxdants most commonly employed include peroxide, ozone. and
permanganate, These oxidants cause the rapid and complete chemical destuction of many toxc organic
chemicals while some chemicals are subject to partially degradation and subsequently reduced by
bioremediation.

In general oxidants are capable of achieving high treatment efficiencies (e.g., > 90 percent) for unsaturated
aliphatic (e.g., trichloroethylene [TCE]) and aromafic compounds {e.g., benzene), with very fast reaction rates
{90 percent destruction in minutes). Field applications have clearly affirmed that matching the oxidant and in
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situ delivery systemto the contaminants of concem (COCs) and the site conditions is the key to successful
implementation and achieving performance goals.

Oxdation usingliquid hydrogen peroxide (H.O:) in the presence of native or supplemental ferrous iron (Fe*?)
produces Fenton's Reagent which yields free hydroxy radicals (OH ). These strong, nonspecific oxidants can
rapidly degrade a variety of organic corpounds. Fenton's Reagent oxidation is most effective under very
acidic pH (e.g.. pH 2 to 4) and becomes ineffective under moderate to strongly alkaline conditions. The
reactions are extremely rapid and follow second order kinetics.

Ozone gas can oxidize contaminants directly or through the formation of hydroxy radicals. Like peroxide,
ozone reactions are most effective in systems with acidic pH. Due to ozone’s high reactivity and instatility,
Osis usually produced onsite, and requires closely spaced delivery points (e.g., air sparging wells). In situ
decomposition of the ozone can lead to beneficial oxygenation and bio stimulation.

The following factors may limit the applicability and effectiveness of chemical oxidation include;

o Requirement for handling large quantities of hazardous oxidzing chemicals due to the oxdant demand
of the target organic chemicals and the unproductive oxidant consurrption of the formation.

o Some COCs are resistant to oxidation.

o There is a potential for process induced detrimental effects. Further research and development is
ongoingto advance the science andengineering of in situ chemical oxidation and fo increase its overall
cost effectiveness.

E1.2.4 Reactive Barrier Wall

Construction of a permeable reactive barrier (PRB) involves the subsurface emplacement of reactive
materials through which a dssolved contaminant plume enters on one side of the PRB and treated water
exits the other side. This in situ method for remedating dissolved phase contaminants in groundwater
combines a passive chemical or biological treatment zone with subsurface fluid flow management.

PRBs can be installed as permanent or semi permanent units. The most commonly used PRB configuration
is that of a continuous trench in which the treatment material is backfilled. The trench is perpendicular to and
intersects the groundwater plume.

Altemately low permeability walls can be used to direct a groundwater plume toward a permeable treatment
2o0ne.

E1.2.5 Pump and Treat

As its name implies a pump and treat remedial involves the purmping of contaminated of ground water
purpinginclude removal of dissolved contaminants fromthe subsurface, and containment and treatment the
water, The reated groundwater is then either re introducedinto the aquifer or disposed off site.

The criteria for well design, pumping system, andtreatment are dependent on the physical site characteristics
and contaminant type. VWhile treatment options may include a train of processes such as gravity segregation,
air strippers, and activated carbon filters designed to remove specific contaminants,

The first step in determining whether ground water purmping is an appropriate remedial technology is to
concuct a site characterization investigation. Site characteristics, such as hydraulic conductivity, will
determine the range of remedial opfions possible. Chemical properties of the site and plume need to be
determinedto characterize transport of the contaminantand evaluate the feasibility of ground water pumping.
To determine if ground water purping is appropriate for a site, one needs to know the history of the
contamination event, the properties of the subsurface, and the biological and chemical contaminant
characteristics, Identifying the chemical and physical site characteristics, locating the ground water
contaminant plume in three dimensions, and determining aquifer and soil properties are necessary in
designing an effective ground water pumping strategy.

The following factors may fimit the applicability and effectiveness of ground water purmp and treat options as
a remedal option:
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The time frame required to achieve the remediation goal;

The purping systemfail to contain the contaminant plume as predicted;

Residual saturaion of the contaminantin the soil pores cannot be removed by gound water purmping.
Apump and treat option is not suitable for contaminants with:

- high resicual saturation;

high sorption capabiliies; and
- homogeneous aquifers with hydraulic conductivity less than 10 cm/sec,
Potential high operating costs;

Biofouling of the extraction wells and associated freatment stream may severely affect system
performance;

Subsurface heterogeneities, may severely affect system performance;
Potenfial toxic effects of residual surfactants in the subsurface;
Drawdown pumping generally produces large volumes of water requiring storage and or treatment

E1.2.6 Excavation

Excavation and disposal of contaminated wastes is a frequently used option, typically used when a rapid site
remediation program is required or where significant subsurface contamination exsts that is potentially
impacting on sensitive off site receptors. Excavation can also be used to remove primary sources of any
goundwater contamination (such as buried tanks or dums and waste dsposal areas) and remove the
secondary sources of impact (contaminated fill, residual soils and impacted bedrock and bedrock fractures
such as joints and bedding planes).
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E1.3 Remediation Options and Ranking

The various remediation option were reviewed in a technology matrix (Table E 1) to assess whether their
suitability against the various subsurface materials at the site and the primary objectives of the remediation
works program. The ranking of the remedial options identfies the following options to remediate the Narellan
site including

o Groundwater recovery and treatment
« Soil excavation with segregation for on site reuse and off site dsposal
The ranking of the remediation options is based on:

o The suitability of the method for each of the materials or chemicals of concern with the following scoring
applied- Not applicable = 0, Not suitable = I, Possible = 2, Suitable (Yes) = 3.

« The options also consider the need for longer term monitoring and/or the requirements that an EMP is
prepared to cover residual contamination; these aspects are rankedas N/A= 0, requires EMP/monitoring
{Yes) = |, possibly requires EMP/monitoring = 2, does not require an EMP/nonitoring = 3.

The scores are addedto gve the individual score for each of the soil, goundwater and soil/ground gas media
and these individual scores are added to give the overall rating or ranking of the remediation option. The
preferred option is arbitrarily selected as above 40 points option is suitable below or equal to 40 option is not
suitable,

The preferred remedal option(s) is discussed further in Section 5.3,
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