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EXECUTIVE SUMMARY

ERM was engaged by Delta Electricity to provide advice in relation to potential soil
and groundwater contamination issues which may be relevant to the sale of the Vales
Point Power Station.

The specific objectives for this stage of ERM's scope of works were to:

o assess the nature and extent of potential soil and groundwater contamination
issues which may be present at the Site;

s develop a preliminary Conceptual Site Model; and
o develop an abfidged Sampling, Analysis and Quality Plan (SAQP) for the future
intrusive investigations required to establish a baseline of soil and grounduater

conditions present at.the Site to support the potential sale of the Site.

ERM has undertaken this Preliminary Environmental Site Assessment (ESA) which
includes background research from a variety of sources as well as management and
staff interviews and site visits.

The Preliminary ESA identified a number of potential contamination sources, of
which several were determined as Areas of Environmental Concern (AECs) as follows
in no particular order: '

o Power Block (B Station);

o A Station demolition area;

e generator transformer areas;

e main store - dangerous goods storage area;
o contaminated water treatment plant;
o waste oil storage area;

o fuel oil installation;

o vehicle refuelling depot;

e water treatment area;

o chlorine plant;

o coal storage ared;

o mobile plant maintenance and refuelling,

ENvIRONMENTAL RESOURCES MANAGEMENT 0227637RP01/ FINAL /5 FEBRUARY 2014



COMMERCIAL IN CONFIDENCE
o sewage treatment plant;
e Ash Dam (seepage and discharge to groundwater and surface water receptors);
e six asbestos landfills
o asbestos pipefine carrying ash slurry

o Lake Macquarie sediments (sediments may have accurnulated contaminants from
Vales Point Power Station drainage and discharges over a lifetime of station
operation).

o Rail conl unloader area, rail infrastructure and coal transfer lines; and

o fly ash plant qrea.

In addition, the Preliminary ESA identified potential offsite sources of contamination .
in association with the Mannering Colliery and Chain Valley Colliery, which are
leased from Delta Electricity for the purpose of coal mining operations.

Based on the results of the Preliminary ESA undertaken by ERM and consideration of
Delta Electricity’s intended approach to establishing a baseline of soil and
groundwater contamination, a programme of .intrusive (Stage 2) assessment of
potential soil and groundwater contamination issues is provided.

The most appropriate sampling design is considered to be a judgemental (targeted)
sampling of soil, groundwater, surface water and sediments at the established AECSs
for the Site, which is also considered to provide suitable spatinl coverage to act as a
baseline assessment.

- ENVIRONMENTAL RESOURCES MANAGEMENT . 0227637RF01/FINAL/5 FEBRU ARY 2014
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LIST OF ABBREVIATIONS

AEC Area of Environmental Concern

ACM Asbestos Containing Materials

AFFF Aqueous Film Forming Foam

AHD Australian Height Datum

ANZECCl Australia and New Zealand Environment Conservation
Council

ARMCANZ Agriculture and Resource Management Council of Australia
and New Zealand

ASLP Australian Standard Leaching Procedure

AST Above-ground Storage Tank

BTEX Benzene, Toluene, Ethylbenzene and Xylenes

CEC ~ Cation Exchange Capacity

COPC Contaminant of Potential Concern

DNAPL Dense, Non-Aqueous Phase Liquid

DP Deposited Plan

DQO Data Quality Objective

EC Electrical Conductivity

EDD Environmental Due Diligence

EIL Ecological Investigation Level

EPL Environment Protection Licence

ERM Environmental Resources Management

ESA Environmental Site Assessment

ESL Ecological Screening Level

HIL Health Investigation Level

HSL Health Screening .T_.evel

LDPE Low—Densify Polyethylene

ErV IRONMENTAL RESOURCES MANAGEMENT 0227637RP01 ] FINAL/5 FEBRUARY 2013
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COMMERCIAL IN CONFIDENCE

LEP Local Environmental Plan

LGA Local Government Area

LINAPL Light, Non-aqueous Phase Liquid

m bgl metres below ground level

m btoc melres below top of casing

MF Microfiltration

MGA Map Grid of Australia

NATA National Association of Testing Authorities

NEPC . National Environment Protection Council

NEPM National Environment Protection Measure

NSW New South Wales

OEH Office of Environment and Heritage

PAH ~ Polycyclic Aromatic Hydrocarbon

PCB Polychlorinated Biphenyls

PFOA Perfluorooctanoic Acid

PFOS Perfluorooctane Sulfonate

PID Photo-ionisation Detector

PRP | Pollution Reduction Plan

PSH Phase Separated Hydrocarbon

QA/QC Quality Assurance and Quality Control

RIVM Netherlands National Institute of Public Health and the
Environment

RO Reverse Osmosis

SEPT State Environmental Planning Policy

SAQP Sampling, Analysis and Quality Plan

s50C State-Owned Corporation

S0P Standard Operating Procedure

ENVIRCNMENTAL RESOURCES MANAGEMENT 0227637RP01/ FINAL/S FEBRUARY 2014
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SPR Source-Pathway-Receptor

SVOC Semi-Volatile Organic Compound

SWL Standing Water Level

TCLP Toxicity Characteristic Leaching Procedure
TDS Total Dissolved Solids

TOC - Total Organic Carbon

TRH Total Recoverable Hydrocarbons

UPSS Underground Petroleurﬁ Storage System
UsT Underground Storage Tank

VEDD Vendor Environmental Due Diligence
vOC Volatile Organic Compound

EVIRGNMENTAL RESOURCES MANAGEMENT G227637RP01/ FINAL/5 FEBRUARY 2014
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INTRODUCTION

BACKGROUND

On 24 November 2011, the New South Wales (NSW) State Government
(Government) announced that it would divest certain State-owned electricity
generation assets.

Tn order to support the sale of certain electricity generation assets owned and
operated by Delta Electricity (a State Owned Corporation - SOC), ERM were
engaged as the Site Contamination Environmental Adviser (the ‘Adviser’) to
provide advice in relation to potential soil and groundwater contamination
issues which may be relevant to the transaction. The subject of this mport is
Vales Point Power Station (the “Site’).

OBJECTIVE
The specific objectives for ERM’s scope of works were to:

e assess the nature and extent of potential soil, sediment, surface water and
groundwater contamination issues which may be present at the Site and
relevant receiving environments; and

o identify what additional works may be required to establish a baseline of
" soil, sediment, surface water and groundwater conditions present at the
Site to support the potential sale of the asset.

This Preliminary Enwvironmental Site Assessment (ESA) comprises Stage 1 of
the overall assessment, with Stage 2 (if required) comprising a detailed ESA in
order to achieve the overall project objectives stated above.

SCOPE OF WORK

The scope of this Preliminary ESA was presented in the ERM propoéal dated
21 November 2013 and included the following key elements:

« development of a site history via interviews with employees and review of
information such as:

e relevant documents identified by employees;

e the database managed by the NSW Office of Environment and Heritage
for information on notices issued by the NSW EPA under the Profection
of the Environment Operations Act 1997 and the Contaminated Land
Management Act 1997;

ENVIRCNMENTAL RESQURCES MANAGEMENT 0227637RP01/FIN AL/ 5 FEBRUARY 2014
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e aerial photographs; and
o civil engineering works records.
» review of existing soil and groundwater reports;

o desktop assessment of the environment in which the Site is set such as site
drainage, geology, hydrogeology and soil conditions at the Site and
surrounding areas;

¢ inspection of the Site;

o identification of actual and/or potential soil and groundwater Areas of
Environmental Concern (AECs) via:

o identification of past and present potentially contaminating activities at,
and adjacent to, the Site;

« identification of potentially impacted areas;

¢ identification and assessment of the Chemicals of Potential Concern
(COPCs) that may have been associated with historical and current use
of the Site; :

e evaluation of the possible migration pathways of the COPCs;
o assessment of the sensitivity of surrounding areas and/or property; and
e compiling a preliminary Conceptual Site Model (CSM).

e Identifying where Stage 2 intrusive investigations are necessary on the site;
and

+ Developing a detailed scope-of-works for Stage 2 investigations at each site.

Spatially, the scope of ERM's assessment was limited to those areas shown
within the Site boundary presented in Figures 1and 2 of Annex A.

MATERIAL THRESHOLD

ERM adopts a technically rigorous approach to assessing potential risks and
liabilities during Environmental Due Diligence (EDD), and typically focuses
on what is material to the transaction. In this situation, a material threshold
was applied to items contained within the EDD reports.

ENVIRONMENTAL RESOURCES MANAGEMENT 0227637RP01 /FIN AL/ 5 FEBRUARY 2014
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Based on ERM's experience of similar projects and discussions with the Client,
ERM adopted a material threshold of $0.5M (+ GST if applicable) per
contamination source.

In other words, in identifying contamination sources, ERM sought to define
actual or potential sources where costs of remediation or management of a
source as required by regulators would exceed $0.5M (+ GST if applicable).
Remediation or management includes additional assessment, environmental
monitoring, management, containment or other remediation measures.

In addition, any issue that ERM considers could have the potential to lead to
prosecution by the regulatory authorities that could lead to significant
business disruption or reputational impact will be considered material.

APPROACH AND METHODOLOGY

ERM's approach to the assessment was to break the work down into
individual tasks as presented in the following sections.

Review of Existing Data

Relevant environmental information on Vales Point Power Station was made
available to ERM via an electronic data room.

In addition, ERM conducted background research using publicly available
information on the Site. Background research included those items identified
in Section 3, and Annex D. Following discussions with Delta Electricity and
given the timescale of this assessment, the large number of lots comprising the
Site, the good level of information available on the history of the Site available
from both knowledgeable Delta Electricity personnel and a review of historic
aerial photography (refer to Section 3.2) a search of historic land titles and S.
149 certificates has not been undertaken.

A site setting review was also undertaken to understand both the sensitivity of
the surrounding area to environmental impact and the potential impact on the
Site resulting from neighbouring activities, past and present. Key areas
addressed included site description and activities, site history, geology,
hydrogeology and hydrology (refer to Section 2).

Site Visits and Management Interviews

ERM mobilised to Site and completed interviews with Site management and a
site inspection on 9 and 11 December 2013.

ENVIRONMENTA L RESOURCES MANAGEMENT 1227637RP01 /FINAL/5 FEBRUARY 2014
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The assessment focussed on potentially material contamination issues that
were considered likely to require further assessment relevant to Bidders and
to identify where a baseline assessment may be required. Topics that were
evaluated as non-material were not assessed in detail.

During the site visit, discussions and interviews were undertaken with the
following staff:

o Environmental Manager ~ Mr. Bryan Beudeker;

Project Support Officer - Mr. Atul Verma;
 Environmental Officer - Mr. Greg Sellers
¢ Environmental Officer - Mr. Shannoen Broce

Chemical Plant Specialist - Mr. Alex Liddel

Preparation of Stage 1 ESA Report

This Stage 1 ESA Report was prepared in general accordance with the
Guidelines for Consultants Reporting on Contaminated Sites (NSW OEH, 2011).

In preparing this report, (and in particular the proposed scope of work for
Stage 2 assessments) ERM utilised a combination of experience gained in the
planning and delivery of similar vendor due diligence projects for
government, professional judgement of suitably qualified contaminated land
professionals and reference to relevant guidelines made or approved under
the Contaminated Land Management Act 1997, the National Environment
Protection Council (NEPC) (2013) National Environment Protection Council
(NEPC) (April 2013) National Enviromment Protection (Assessment of Site
Contamination}) Measure 1999, NEPC, Canberra, the Australian and New
Zealand Environment and Conservation Council (ANZECC) (2000) Australian
and New Zealand Guidelines for Fresh and Marine Water Quality and guidelines
and technical notes relating to the Protection of the Environment Operations
(Underground Petroleum Storage Systems) Regulation 2008 (made under the
Protection of the Environment Operations Act 1997).

REPORT STRUCTURE

This report has been structured in order to align generally with the
requirements for a Preliminary Environmental Site Assessment outlined in
NSW EPA (2011) Guidelines for consultants reporting on contaminated sites.
Where necessary, minor additions and modifications to the structure have
been made to accommodate the fact that this assessment is being undertaken
for a specific purpose (that being Vendor Environmental Due Diligence -
VEDD).

ENVIRONMENTAL RESQURCES MANAGEMENT 0227637RF01 fFINAL/5 FEBRUARY 2014
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SITE DESCRIPTION AND SURROUNDING ENVIRONMENT

SITE IDENTIFICATION

Vales Point Power Station is owned and operated by Delta Electricity, a State
Owned Corporation (SOC) that manages two electricity generating assets
located on the Central Coast of NSW, Australia.

Vales Point Power Station is situated adjacent to the southern shore of Lake
Macquarie, near the township of Mannering Park, approximately 35 km-south
of Newcastle, NSW. The approximate coordinates of the Power Station are
33°09'58.08”5 and 151°32'34.09"E. '

The Site encompasses land contained within two local government areas: the
Wyong and Lake Macquarie Local Government Areas. The Lot and Deposited
Plan (DP) information relevant to the Site, along with the current land zoning
for the various parcels of land as per the Wyong Shire Council Local
Environmental Plan (1991) and Lake Macquarie Local Environmental Plan
(2004), is outlined in Section 3.3. The Lot and DFP information relevant to the
Site is summarised in Annex C. A Site Location Map is provided as Figure 1,
and the Site boundaries are provided as Figure 2 of Annex A.

A number of parcels of land within the Delta Electricity property boundaries
are subject to mining leases and have been excluded from the PESA scope of
works. These areas have been considered to be potential offsite sources of
contamination, for the purposes of this assessment. These areas include;

» The Mandalong coal unloader;

o The Mannering Colliery; and

¢ The Chain Valley Colliery.

These areas are detailed in Figure 2 of Annex A.

The Microfiltration -(MF) Plant is located at the Mannering Park Sewage
Treatment Plant, immediately to the east of the Vales Point Site. It is
understood that the MF Plant site is leased from the Wyong council but that
Delta Electricity owns the Plant equipment. This area has also been excluded
from the PESA scope of works.

ENVIRONMENTAL RESOURCES MANAGEMENT 0227637RP01/FINAL/5 FEBRUARY 2014
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SITE DESCRIPTION
Overview

The total Site area of the Vales Point Power Station is approximately
1700 hectares {ha), which includes water canals, but excludes areas for
associated mines. The Power Station operational area itself occupies
approximately 180 ha.

The majority of the Site is undeveloped and comprises ‘buffer’ lands which
separate the surrounding residential areas from the Power Station. The layout
of the Site operational areas is provided as Figure 3. Photographs of the Site
are presented in Annex B.

Site Layout

Vales Point Power Station was built in the 1960s as a four-unit station (“A
Station”). These generating units were decommissioned in the late 1980s.
Vales Point now operates two 660 MW generating units, with a total
generating capacity of 1,320 MW of electricity (“B Station”).

At the time of ERM's Site inspection in December 2013, Delta Electricity was
removing the aboveground A Station structures from the Site. The demolition
project commenced in late August 2011 and was scheduled for completion in
early 2014. The demolition project involves the removal of the turbine house,
four boilers, cladding, concrete and steel from the Site. The existing Vales
Point B Station will remain operational.

Further information on electricity generation and distribution processes is
presented in Section 4.

The Site is composed of the following key features:

¢ Vales Point Power Station and associated infrastructure;

e Ash Dam and associated pipelines for ash slurry and return water;

» coal storage area, including a truck wash down area, refuelling and
maintenance area and settling ponds;

e conveyors transporting coal from nearby mines to the Site;
 waste disposal areas, including six former asbestos dumps;

¢ several water treatment systems, including a demineralised water plant, a
chlorine plant, a reverse osmosis plant and an oil and grit trap;

TFNVIRONMENTAL RESOURCES MANAGEMENT 0227537RP01/ FINAL/ S FEBRUARY 2014
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» buffer lands surrounding the infrastructure described above, this includes
State Environmental Planning Policy (SEPP) 14 listed wetlands to north and
west of the Site;

o the Rail coal unloader and Rail to Vales Point RV conveyor system, located
to the north west of the operational area;

‘s a fly ash loading plant, operated by Morgan Ash, to the south east of the

operational area.

Plant process water is supplied from Chain Valley Bay and discharged into
Wryee Bay.

TOPOGRAPHY

The Site is located on the coast of Lake Macquarie, in between Wyee Bay and
Chain Valley Bay. The Site and immediate surrounds, including the Ash Dam
area, are generally flat, although the Iocal topography slopes to the north east,
towards Lake Macquarie.

GEQLOGY

Based on a review of the Gosford - Lake Macquarie 1:100 000 Provisional Geology
Sheet (Geological Survey of New South Wales, 2003), the Site operational area,
including coal storage facility is located on the late Permian to early Triassic
Munmorah Conglomerate formation of the Clifton Subgroup, Narrabeen
Group. The Munmorah Conglomerate formation is comprised of
conglomerate and medium to coarse-grained sandstone with minor siltstone
and claystone (Geoscience Australia, 2014). The area comprising the Ash Dam
was underlain by man-made fill, identified as comprising dredged estuarine
sand and mud, demolition rubble, industrial and house hold waste. Areas
immediately surrounding Mannering Bay and Wyee Bay tributaries are
located on Quaternary sediments comprised of gravel and sand.

Extensive underground coal mining activities are present in the region with
target coal seams occurring in the late Permian Newcastle Coal Measures (a
predominantly sandstone and coal sequence with lesser siltstone) that
underlie the Clifton Subgroup. The Mannering Colliery, which undermined
sections of the Site, targets the Great Northern and Fassifern coal seams. The
Creat Northern seam, which overlies the Fassifern seam, is located between
approximately 140 to 155 metres below ground level (m bgl) in the area
(Centennial Coal, 2009). :

ENVIRONMENTAL RESOURCES MANAGEMENT 0227637RPO1/FINAL /5 FEBRUARY 2014
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Based on a review of borehole logs provided in the David Lane Associates
(DLA Environmental) groundwater monitoring well installation report (July
2012) site-specific geology was identified as sand fill (0.1 metres thick)
overlying orange sandy clay to 4.8 metres (at least). This groundwater
monitoring well installation report was specifically relevant to the vehicle
refuelling area, located on the south western part of the Site.

HYDROGEOLOGY

From a hydrogeology perspective, the sedimentary deposits can be
categorised into the following units:

* Moderately permeable Quaternary sediments. While the geological map
indicates that the sediments consist predominantly of sand and gravel, the
available information from the limited intrusive works conducted at the
Site indicate that there is a relatively high degree of fine grained material
within the sediments which would constrain the permeability of the
sediments. '

s Moderate to relatively highly permeable conglomerate and sandstone, with
permeability largely governed by the degree of fracturing in the
conglomerate and sandstone.

e Low permeability siltstone and claystone.

s Moderate to relatively highly permeable coal seams within the Newcastle
Coal Measures, with permeability governed by the degree of cleat
development and fracturing within the coal seams.

Regional groundwater flow is expected to be towards Lake Macquarie, which
is generally located to the north and north east of the Site. Temporal and
localised variations in the direction of groundwater flow is not considered
unlikely given the low lying nature of the area and the presence of tidally
influenced lakes, and the effects of increased hydraulic head created by the
wet disposal ash dam. The dykes further present potential localised barriers to
groundwater flow.

Four groundwater monitoring wells were installed in June 2011 in the area
surrounding the vehicle refuelling compounds. These monitoring wells were
installed to facilitate Underground Petroleurn Storage System (UPSS)
monitoring works. Results of the latest round of monitoring (DLA, June 2013)
recorded Standing Water Level (SWL) between 1.1 and 1.22 m bgl, with the
approximate hydraulic gradient inferred to be towards the north east.

ENVIRONMENTAL RESCURCES MANAGEMENT 0227657RP01 /FINAL/5 FEBRUARY 2014
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GROUNDWATER USE

The alluvial aquifers and shallow conglomerate and sandstone aquifers are

the prime aquifers used in the region for stock and domestic supplies and on

which aquatic ecosystems may be dependent. Mining activities have
extensively impacted the deep coal seam aquifers with extensiver
depressurisation of the coal seams having taken place in the region. Use of the
coal seams aquifers are further restricted by the general high salinity of
groundwater within the coal seems (Centennial Coal, 2009).

The NSW Natural Resource Atlas online bore register (accessed
17 December 2013) identifies six groundwater bores within a 5km radius of
the Vales Point Power Station.

One groundwater bore, Jocated approximately 700 m north of the Site ix
Marnnering Park, is reported used for domestic purposes. The Standing Wate:
Level (SWL) was recorded in this well at 5.5 m bgl. One groundwater bore
Jocated approximately 1km south west of the Power Station operational ares
and 600 m north of the Ash Dam is reported used for stock (poultry) watering
purposes. The remaining groundwater bores were reported to have beer
installed for testing purposes. SWL was recorded in three of these bores a
6 m bgl. L

Annex D provides a detailed summary of the results obtained from the ondix
bore register.

HYDROLOGY

The Site is located in the Lake Macquarie catchment area, with Lalk
Macquarie identifed as the main local hydrological feature. Local waterwas
can be summarised as follows:

e Chain Valley Bay, located immediately to the notth east of the Site;

« Mannering Bay with Wyee Bay immediately beyond, Jocated immediatdy
north of the Site;

e The Vales Point cooling water canal, which enters the Site at Chain Valkey
Bay and exits the Site at Wyee Bay;

e Chain Valley Retention Pond (also known as Lake Roddham), located
approximately 300 m north east of the operational area, forms a pait of the
Site contaminated water management systemy
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COMMERCIAL IN CONFIDENCE

Wyee Creek and the Wyee Creek diversion channel is located along the
north western site boundary and function as part of the Ash Dam overflow
system;

Mannering Lake, which forms part of the Vales Point Ash Dam;

Colongra Lake, located approximately 4 km south of the Site operational
area;

Lake Munmorah located 4 km south east of the Site;

Three settlihg ponds associated with the sewage treatment works on Site,
located 500 m north west of the operational area; and

Five settling ponds associated with the coal storage area, approximately
700 m south west of the operational area.

Operational use of the dams and ponds listed above are outlined in Section 4.7.

SURROUNDING ENVIRONMENT

The Site is surrounded by residential properties, remnant bushland and
industrial properties.

Key industrial uses in the area include:

e Chain Valley Colliery, approximately 750 m south east of the operational

area of the Site;

Mannering Colliery, approximately 1.8 km south of the operational area of
the Site;

The Mandalong coal mine located approximately 5 km to the north west;

A municipal sewerage treatment plant, located approximately 1km south
west of the operation, or immediately west of the Site boundary.

The closest residential areas to the Site include:

Mannering Park, located north of the Site approximately 600 m from the
operational area;

Doyalson East, located approximately 300 m south of the Ash Dam

Kingfisher Sheres, approximately 2 km south east of the operational area
and 1.6 km north east of the Ash Dam; and

Wyee, located approximately 150 m east of the Ash Dam;

ENVIRONMENTAL RESOURCES MANAGEMENT 0227637RP01/FINAL/5 FEBRUARY 2014
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COMMERCIAL IN CONFIDENCE

e Wyee Point, located directly to the east of the north western leased mine
area.

Rural residential properties are also located immediately to the north of the
Ash Dam area and to the south of the Ash Dam area along Wyee Rd.

The Site is surrounded by areas of remnant bushland, with some limited
recreational land use. Ecological or recreational areas of note surrounding the
Site include:

e SEPP 14 protected wetlands are located along the northern and eastern
perimeter of Mannering Lake. The wetlands located on the eastern
perimeter of Mannering Lake are also located within approximately 100 m
of the Ash Dam toe drain system;

¢ SEPP 14 protected wetlands are also located on either side of Wyee Creek,
approximately 1 km north of the Ash Daim;

o Tom Barney Oval is located immediately to the south west of the
operational area. Based on discussions with the Site Environmental Officer,
this oval is occasionally booked out for sporting events, and is regularly

- accessed by the public;

e Chain Valley Bay Reserve is located 1km south of the operational area.
Public use of this area appeared to be limited based on the lack of amenities
and cleared areas; and

¢ Recreational fishing and boating activities are also undertaken in Lake
Macquarie, including Mannering Bay, Chain Valley Bay and Wyee Bay.

SENSITIVE RECEPTORS

The sensitive receptors identified in association with the Site include:

e indoor and outdoor human health receptors in the form of onsite and
offsite workers;

¢ intrusive maintenance workers both on and onsite;

» offsite residential receptors, living in the vicinity of the operational area or
Ash Dam;

e recreational users of Mannering Bay, Wyee Bay and Chain Valley Bay;

o recreational users of Tom Barney Oval;
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COMMERCIAL IN CONFIDENCE
e aquifers beneath the Site and nearby potable and stock watering wells; and

e ecological receptors, including those in Mannering Bay, Wyee Creek, Wyee
Bay and Chain Valley Bay.

Onsite water bodies that are used for operational purposes, including the Ash
Dam, the cooling water canal and the various water retention, treatment and
settling ponds are not considered to be ecological receptors.
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3.1

3.2

Table 3.1

COMMERCIAL IN CONFIDENCE

SITE HISTORY AND REGULATORY SETTING

SUMMARY OF SITE HISTORY

Information provided by Delta Electricity management and a review of aerial
photographs (Section 3.2) indicates that prior to construction of the Vales Point
Power Station, the Site and surrounds were primarily occupied by a mixture
of farms and native vegetation.

Construction of the Power Station commenced in the 1963 (A Station) and
completion was in the early 1980s (B Station). The layout of the Power Station
and surrounding buffer lands has stayed largely consistent since 1975 (at
least). Ancillary additions have been made to the Power Station since
construction was completed, including the construction of sewage treatment
area and additional settlement ponds.

SUMMARY OF HISTORICAL AERIAL PHOTOGRAPHS

A review of historic aerial photographs was conducted by ERM and is
summarised in Table 3.1 (below). Copies of the photographs reviewed are
included in Annex D.

Summary of Historical Aerial Phofogmphs-

Year Site Surrounding Area -

1950 The Site appears appear to be The Site surrounds appear to be largely
undeveloped, vegetated land. This undeveloped, vegetated land.  Some
image is of poor resolution and the Site cleared, rural properties were also
boundaries are not easily discernable. observed in the aerials. These properties

were likely used for grazing, with
minimal crop cultivation observed.

1966 The Vales Pomt Power Station is The Site was largely swrrounded by
present in these images, and undeveloped, vegetated land. Two coal
construction appears to have Dbeen mineswere present south east of the Site.
completed on the “A Station” portion
of the operational area and on the
switch yard located to the north of the
Site. The Site surface appears to be
exposed or excavated Site soils, which
suggested that Site construction, may
have still been underway on other parts
of the Site.

Residential development was underway
in Mannering Park and Kingfisher
Shores. )

The cooling water canal and Ash Dam
are also present on the Site. With
deposition of ash material present on
the western portion of the Ash Dam. A
coal stockpile was located north east of
the current coal storage area,
immediately south of what is now the
administration and amenities building.

ENVIRONMENTAL RESCURCES MANAGEMENT 0227637RF01/ FINAL/5 FEBRUARY 2014
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COMMERCIAL IN CONFIDENCE

Year

Site

Surrounding Area

1975

1984

1994

2001

2006

The two ASTs were present in the north
western corner of the Site.

Construction of the A Station portion of
the Site appears to be complete, whilst
B Station construction appears to be
underway. The sewage treatment plant
is visible west of the switchyard.

The coal storage area appears fo be
larger than in the 1966 photograph. A
stockpile is alse visible further south
west, in the footprint of the current coal
storage area. Ash deposition appéars
to cover a great extent of the Ash Dam.

Construction of both the A Station and
B Station appears complete, and both
parts appear operational. The two fuel
ASTs are present south of the
operational area. Development of the
Site has also expanded east of the
operational area, with several small
buildings observed in this area. These
smaller buildings are likely storage
sheds or other ancillary facilities
associated with main Site operations.

The Site layout and infrastructure
appears to be the same as previously
identified, and generally consistent
with the current Site layout. Coal
storage activities stll extend further
northwards, toward the operational
area than the current coal storage
stockpile

Chain Valley Retention Pond {Lake
Roddham) is present in the north east
site corner. Ash deposiiion covers most
of the Ash Dam facility.

The Site layout and infrastructure
appears to be consistent with the
current site layout. The ceal storage
facility is consistent with the layout
observed during the site walkover and
described in the current Site layout
plans.

The Site layout and infrastructure
appears to be consistent as previously
identified and consistent with the
current Site layout.

The Site surrounds continue to comprise
largely of undeveloped, vegetated larnd
with two coal mines present south east of

the Site. Residential development
continues in Mannering -Park and
Kingfisher Shores.

The Site surrounds are largely

undeveloped, vacant land with coal
mining activities to the east and south
east,

The Site surrounds appear the same as
previously identified, however the
municipal sewage plant is also present
east of the Site,

The Site surrounds appear to be the same
as previously identified and consistent
with the extent of the surrounds
observed during the Site visit.

The Site surrounds appear to be
consistent ~ with  that  previously
identified.

ENVIRONMENTAL RESOURCES MANAGEMENT
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3.4
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COMMERCIAL IN CONFIDENCE
ZONING & LAND USE

The total Site area, including the operational area, Ash Dam, coal storage
facility and vegetated buffer zones, is approximately 10 070 ha. Land holdings
occur within the Lake Macquarie and Wyong Local Government Authority
(LGA).

Under the Wyong Local Environmental Plan (LEP) 2012, most of the Site
including the operational area, is zoned SP2 - Electricity Generating Works.
Small portions of the Site, immediately south of Wyee Bay, are zoned E2 -
Environmental Conservation. Areas designated W2 - Recreational Waterways
are also located along the shoreline immediately north east and north west of
the Site,

Under the Lake Macquarie LEP 2004, most of the Site is zoned 4(1) ~ Industrial
(core). Areas on the periphery of the Site are zoned 9 - Natural Resources.
Areas immediately surrounding Mannering Lake are zoned 7(1 and 2) -
Conservation (primary and secondary) and 9 - Natural Resources. Properties
zoned 1(1) - Rural were also located south west of Mannering Lake.

Zoning maps, sourced from Lake Macquarie LGA and Wyong LGA are
presented in Annex D.

ENVIRONMENTAL LICENSES AND MANAGEMENT

Delta Electricity operates under a range of State and Commonwealth
Government environmental legislation. It is noted that whilst a
comprehensive review of planning approvals and general environmental
management was beyond ERM's scope of work for this assessment, in some
instances these approvals and management systems provide context for
potential contamination sources (e.g. ash disposal) and hence a summary of
salient points in relation to these issues has been presented in the following
sections.

Environmental Protection Licences

The Site holds Environmental Protection Licence (EPL) No. 761 (issued under
Section 55 of the Protection of the Environment Operations Act 1997) for the
premises described as Vales Point Power Station and Coal Unloader, Vales
Point Road, Mannering Park NSW 2259 ’

The EPI. authorises the generation of electrical power from coal (> 4,000 GWh
generated), a scheduled activity under the Protection of the Environment
Operations Act 1397.
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COMMERCIAL IN CONFIDENCE

The EPL applies to all activities conducted at the Site, including the listed
ancillary activities:

petroleum products storage;

general chemical storage;

crushing, grinding or separating works;

coal works; and

sewage treatment processing by small plants.

The latest version of the EPL is dated 13 November 2013 and is due for review
in January 2014.

The EPL includes load-based licensing provisions, monitoring requirements
and/ or selting of concentration limits for emissions of pollutants discharged
to air, water and land (for various locations), although predominantly relates
to emissions to air. The EPL includes a range of conditions, from the general
requirement to operate in a “proper and efficient” manner to specific
conditions such as methods for monitoring and analysis.

The EPL includes a requirement to complete a Pollution Reduction Program
(PRP) relating to Ash Dam Seepage to groundwater. This groundwater
assessment should investigate background groundwater quality particularly
concentrations of metals (including arsenic and selenium), pH and
conductivity, compare the background groundwater quality with data
collected at monitoring bores VPGM/D6, VPGM/D3 and VPGM/D5 from
January 2008 to September 2013 and identify any mitigation measures to be
carried out to reduce the levels of any elevated concentrations identified. This
report is due to the NSW EPA by 31 January, 2014.

A desktop audit was undertaken by the NSW EPA to assess the requirements
to publish pollution monitoring data (dated 31 January, 2013). Non-
compliances recorded in this audit were limited to do minor data quality
issues for air monitoring data and reporting requirements.

Non-compliances reported under EPL 761 identified on the NSW EPA website
(accessed 21 December, 2013) which are considered to represent potential
contamination of on Site soil and groundwater or the surrounding
environment, are outlined in Table 3.2 (below).

ENVIRONMENTAL RESOURCES MANAGEMENT 0227637RP01/FIN AL/ 5 FEBRUARY 2014

16



Table 3.2

3.42

COMMERCIAL IN CONFIDENCE

Summary of Environmental Non-Compliance relevant to Potential
Contamination Issues

Licence Petails of Non-Compliance Number of Date Received
Condition Times
Number Occurred
R3.3 Discharge from ash dam to Wyee Creek 5. 28 February
due to high rainfall in catchment. Internal 2011

investigation undertaken & upgrade wozk
to return water pumps i progress, dams
to be kept at lower levels. (Incident report
11/2/11 DECCW)

There was limited data available in the data room with respect to the planning
approvals and as such a review of the planning approvals relating to the Site
has not been undertaken as a part of this agsessment.

Environmental Management

Delta Flectricity maintains an 15014001 certified Environmental Management
System (EMS) for Vales Point Power Station which is audited on an ongoing
basis.

A number of environmental plans for Vales Point Power Station have been
developed under the EMS and/or in response to regulatory requirements,
however the assessment of the implementation of these has not been
completed as part of this assessment.

A recent Environmental Compliance Audit undertaken by GHD in November
2010 (GHD, 2010) generally found that Delta Electricity has achieved a high
level of compliance with the conditions of the Development Approvals and
EPL. The main issues identified in this audit revolve around the system for
dealing with public complaints and errors in the number of samples collected
and the analytes measured during individual surface water monitoring
events.

Challenges associated with the management of licensed discharges from the
Vales Point Power Station, which could result in contamination include;

o potential overflows from the Ash Dam to Wyee Creek, which flow into
Mannering Bay

e potential seepage from the Ash Dam into Mannering Bay and the nearby
SEPP1 4 wetland. ‘
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COMMERCIAL IN CONFIDENCE

OPERATIONS

The following sections present an overview of Site operations in order to
provide context to the subsequent assessment of potential for contamination.
A brief description of key activities is provided including, in particular,
chemical and waste storage.

INVENTORY OF CHEMICALS

Various chemical and dangerous goods stores are located throughout the Site,
with the largest quantities of dangerous goods stored at the water treatment
plants, transformer areas, and fuel depots An inventory of significant storage
facilities is provided in Annex E, based on the Site’s most recent Dangerous
Goods Notification (November 2013 - NDG015072).

The Site holds a variety of bulk (>1,000 L) chemical storage:
e Pefrol;

¢ Refrigerated carbon dioxide;
e Diesel;

¢ Transformer oils;

s Ammonia;

» Turbine oils;

o Wasie oils;

e Hydrogen;

» Hypochlorite;

¢ Sodium hydroxide;

» Sulfuric acid; and

s Sulfur.

The storage and contamination potential of these chemicals are discussed in
detail in Section 6.
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4.2

42.1

4.2.2

4.2.3

COMMERCIAL IN CONFIDENCE
COAI SUPPLY AND STORAGE
Coal Supply

Chain Valley and Mannering Collieries are located within the footprint of the
Vales Point Power Station to the east of the operational area. Coal is delivered
to the Power Station via dedicated overland conveyor.

Coal is also delivered to the Power Station via truck from local mines and via
the Rail to Vales Point (RV) coal conveyor network.

The Rail unloader is located adjacent to the Ash Dam and the Main Northern
Rail Line between Wyee and Morisset, approximately 4.5 km to the north west
of the main power block. Coal is delivered by rail to the Rail Unloader where
it is then transferred to the Vales Point conveyor system. Coal from the
Mandalong Mine, which is located approximately 2 km to the north of the Rail
unloader, is also loaded onto the Delta Electricity conveyors at this facility.

ERM was unable to access this facility during the December 2013 Site
inspection but understands that it comprises a series of hoppers, feeders and
transfer points and a dust suppression system based on the use of water.

The majority of the RV coal conveyor system is at ground level with
graduated elevation of conveyors at the entry into the transfer towers.
Conveyors are covered to reduce the potential for dust emissions.

Coal Storage

The Vales Point Coal Plant area is located on the southern side of the power
block. Stockpiled coal can either be fed direcly to the Power Station bunkers
or deposited in the storage area for later use.

Truck Wash-down Area

Truck washing facilities are located within the coal plant area. The truck
washing facilities consist of an automatic drive through wheel and under
body washer.

The truck washing facility uses reclaimed water supplied from a settling pond
within the Coal Storage Area. All dirty water is collected and drained to a
settling pit with an overflow weir designed to retain coal and dirt particles.
Excess water is directed via an underflow weir designed to retain any oil to
the dirty water drain, where after passing through a number of silt traps flows
and flows into Settling Pond 3, prior to discharge to the Ash Dam (Section 4.7).
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43

43.1

4.3.2

COMMERCIAL IN CONFIDENCE
Mobile Plant Maintenance and Refuelling

A maintenance and refuelling area for the mobile equipment associated with
coal stockpiling is located to the north of the coal stockpile area. Within this
area, mobile equipment can be refueled from a 35,000 L diesel Above-ground
Storage Tank (AST). The diesel AST is filled by road tanker. The Coal
Handling Plant workshop also houses a refuse oil AST, a lubricants station
and a parts cleaning facility

ELECTRICITY GENERATION LINITS

Mauain Generating Plant Area (B Station)

The main generating plant arvea of the Vales Point Power Station operates two
660 MW generating units (B Station) and associated infrastructure;

e coal feed systems;

» two coal-fired boilers;

e turbine house incorporating two steam turbines;
e two 660 MW generator units (units 5 and 6);

o emergency diesel generator; and

» one chimney stack (serving two boilers).

Electricity is produced using pulverised coal-fired boilers. The coal is ground
in pulverising mills before being blown into the boiler in a steam of pre-heated
air. The coal burned in the boiler furnace chamber produces the heat necessary
to convert water circulating in the boiler tubes into high-pressure steam.

The electricity generation process involves high pressure steam passing
through cylinders and spinning the shaft of each generator and inducing
alternating current. After use, the steam is condensed back to water and is
recycled.

Transformer Area

There are four transformer vessels present on the Site, containing significant
quantities of insulating oil. Spare transformers 1 and 2 and the temporary
turbine oil storage ASTs, with a capacity of 115,000 L are alsc located
immediately to the east of the transformer vessels. Refuse oil storage AST No.
2, with a capacity of 35,000 L is also located to the east of the transformer
vessels,
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4.3.3

4.3.4

4.3.5

4.3.6

COMMERCIAL IN CONFIDENCE

Due to the age of the facility, Polychlorinated Biphenyi (PCE) additives wotild
have historically been used in insulating oils in transformers, capacitors and
light fittings. Data room documents indicate that low concentrations of PCBs
(up to 4.1 pg/g) were detected in transformer oil samples collected from the
vessels by Aurecon in 2012 and 2013.

An environmental compliance audit undertaken in 2010 (GHD, 2010)
indicated that while there was a PCB register showing all equipment that has
been tested for PCBs, there was no defined plan showing where PCB
containing equipment is located and how this material is to be managed when
oils from this equipment are replaced.

Turbine Area

Both Unit 5 and Unit 6 contain a battery room, which stores wet batteries filled
with up to 20,000 L of acid. Turbine oil storage tanks with a capacity of up to
50,000 L are also located within both units.

Transmission

The Vales Point switchyard is located to the north of the power block and is
owned and operated by TransGrid. The output from Vales Point Power
Station is stepped up in voltage by generator transformers before passing to
the switchyard and being transmitted at 330 kV into TransGrid's high-voltage
supply system.

Emergency Generator

The emergency diesel generator, located on the north side of the power block,
is used to provide emergency electrical supplies to safely shut down plant in
the event of a station shutdown and disconnection from the power grid.

The generator runs on diesel, supplied from an AST (5000 L) located within a
concrete bunded area on the western side of the building. The AST is filled by
road tanker.

Ammonia Supply

Aqueous Ammonia is required at the Site to supply the generating units. A
generating unit typically requires a transfer of ammonia every 2-3 days to
refill the chemical injection tanks.

Historically, aqueous ammonia was stored in ASTs located in the vicinity of
the Chain Valley Retenton Basin but these facilities have been
decommissioned. A new aqueous ammonia storage facility was developed in
2011 and is situated near the demineralised water plant. This facility consists
of two ASTs; one main tank of 25,000 L and one back up tank of 1,000 L.
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4.3.8

44

COMMERCIAL IN CONFIDENCE

Aqueous ammonia is supplied as a 25% solution from a road tanker. There is a
truck filling station for the main tank and ammonia can subsequently be
transferred to the small tank. The ammonia is diluted to either 4.5% or 10% as
it is transferred to the chemical injection tanks.

Hydrogen Supply

Hydrogen is used as a coolant for the generators. The hydrogen system
comprises a hydrogen manufacture plant and bulk store located to the north
of the power block and the hydrogen cooling system for the generator. The
hydrogen generating plant is no longer in service.

Hydrogen is currently stored within banks of cylinders within the hydrogen
generating plant area and is transferred to the hydrogen control panels within
the generator via pipes.

Historical Operations at A Station

Vales Point A Station was built in the 1960s as a four-unit station. These
generating units were decommissioned in 1989 and have undergone partial
dismantling, with most of the internal plant items removed. At the time of
ERM's Site visit in December 2013, the A Station buildings were undergoing
demolition and removal offsite.

Prior to the decommissioning and demolition of A Station, this facility was
comprised of;

o four coal-fired boilers;

e a turbine house incorporating four steam turbines;
o four 660MW generator units (units 1 to 4);

e an auxiliary bay; and

« two chimney stacks (serving four boilers).

ERM understands that once the demolition is complete, the A Station
basement level concrete will remain and in other areas the ground surface will
be covered with recycled crushed concrete and left vacant.

WORKSHOPS, STORES AND COMPOUNDS

The Main Store is located on the western side of the operational area and
houses flammable gases, corrosive liquids and 200 L drums of flammable
liquids, including lubricants and greases.
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4.6

4.7 .

4.7.1

COMMERCIAL IN CONFIDENCE

The Greaser Shed, located to the south of the boiler units is used to store up to
10,000 L. of oil in drums.

Small quantities of dangerous goods, including oils and solvents are stored
within a number of workshops located throughout the operational area. These
smaller volumes of chemicals are generally stored within cabinets.

VEHICLE REFUELLING AREA

The Vehicle Refuelling Area is located adjacent to the Administration Building
and consists of two Underground Storage Tanks which are used to store
unleaded petrol and diesel, connected to two bowsers.

A single decommissioned underground storage tank is also located
approximately 10 m to the north of the operational refuelling facilities and two
decommissioned underground storage tanks and bowser plinth are located
approximately 30 m north-west of the operational refuelling facilities.
Information regarding the type of fuel historically stored within these tanks or
the method of decommissioning was not available during the assessment.

AUXILIARY FUEL STORAGE

Vales Point Power Station uses diesel as auxiliary fuel for boiler ignition. The
Fuel Oil Installation is located on the southern side of the main operational
area and consists of two 1.2 ML tanks in a bunded area.

WATER SUPPLY AND TREATMENT
Licensed Discharges to Water

There are four licensed discharge points for water from the Power Station
under EPL 761, including;

¢ LDP1 - Cooling Water outlet to Wyee Bay;

o LDP 2 - Discharges to the cooling water outlet from the ash water recycle
system;

o LDP 4 - Release of seepage from Ash Dam rehabilitated area at the v-notch
weir located at the toe of the Dam; and

o LDD 18 - Over boarding of the Ash Dam into the Wyee Creek diversion
channel and Wyee Creek.
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4.7.3

COMMERCIAL IN CONFIDENCE
Cooling Water

Water for the Vales Point Power Station is drawn into the inlet canalat Chain
Valley Bay. The cooling water system at the Power Stationis a ‘oncethrough’
system, which pumps water from Lake Macquazie, through the con&mnsers in
the Power Station and discharges it at an elevated temperature bad into the
Lake. The outfall canal discharges into Wyee Bay.

Heat liberated during the power generation process is carried awiy by the
cooling water passing thiough condensers. To ensure that the condensers
yemain operable, chlorine produced at the onsite plant is added to tl2 system.
The Power Station generates free chlorine on site through an ebctrolytic
process using seawater sourced from Lake Macquarie. The chlorire plant is
located to the narth west of the power block and includes the bulk forage of
hydrochloric acid, sodium hypochlorite and hypochlorite in ASTs.

When required, additional cooling water is sourced through the attenperation
pumps and mixed with the cooling water within the outlet canal pior to its
release. Excess water from the Ash Dam is also discharged into the outfall
canal under conditions of the EPL 761 (see Section 4.8).

Due to the turbulence created by the mixing of water within the outfall canal,
direct dosing with an antifoaming agent is carried out to prevent excessive
foaming, Just prior to discharging into Wyee Bay a skimming systetr operates
to reduce foam and remove oil that may be present on the surface. Pumps
collect the skimmed water that is piped to a settling pond, which then
discharges back into Wyee Bay. '

Process Water

A number of treatment plants are present on the site to treat water used in
Power Station plant processes. These include the Demineralisation Plant,
Polishing Regeneration Plant and Water Reclamation Plant.

Process water is treated in the Demineralisation Plant to remove soluble
impurities. The Demineralisation Plant is located to the south west of the
power block and uses anion and cation exchange resin beds to purify the raw
water. The raw water treated in the demineralisation plant is sourced
primarily from the Water Reclamation Plant

Bulk chemical storage associated with the Demineralisation Plant includes
storage tanks for acid regeneration (sulphuric acid), storage tanks for caustic
regeneration (sodium hydroxide) and storage tanks for flocculation (ferric
sulphate). :
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4.7.5

COMMERCIAL IN CONFIDENCE
The Water Reclamation Plant has two components:

» The Microfiltration (MF) Plant located at the Mannering Park Sewage
Treatment Plant (STP), immediately to the east of the Vales Point Site. It is
understood that the MF Plant site is leased from the Wyong council but
that Delta Electricity owns the Plant equipment.

* The Reverse Osmosis (RO) Plant, located adjacent to the Demineralisation
Plant,

The bulk storage of hypochlorite and ammonia are associated with both the
MF

The condensate polishing plant is located adjacent to the demineralisation

plant. This plant removes both particulate and dissolved contaminants to-
minimise the amount of contaminants entering the boiler water cycle in the

feedwater. The resin used in the polishing process is regenerated in separate

vessels. The bulk storage of sulfuric acid and sodium hydroxide are associated

with the condensate polishing process.

Wastewater generated during the water treatment processes are disposed to
the effluent sump (‘Wolfy Pit’), located to the south of the power biock. The
effluent sump is then pumped to the Coal Settling Pond 3 and subsequently
discharged to the Ash Dam.

Domestic Supply and Firewater

Water for domestic use and firefighting is taken from the Wyong Shire
Council reservoir at Doyalson and stored within reservoirs at the Site.

The B Station reservoir is approximately 72,000 kL and is located near the coal
stockpile.

There are two reservoirs located at the intersection of Vales Road and the
Station Main Entrance Road. Both these reservoirs were previously the main
water supply to. A Station but with the decommissioning of A Station, the

" reservoir closest to the Station Main Entrance Road is now used as a head tank

for the ash and dust return water system. The reservoir which is the furthest
from Station Main Entrance Road is used as the water supply to Tom Barney
Oval and fire hydrants along the Station Main Entrance Road.

Sewage

The Vales Point Sewage Treatment system is located outdoors to the west of
the operational area and consists of an Imhoff tank with sedimentation
compartment and sludge compartments and three treatment ponds, with a
mechanical aeration system.
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The effluent from the third pond in this system is pumped to an initial holding
pond (Retention Pond 1) within the Ash Dam area via a tortuous watercourse.
The effluent is then gravity fed via piping into a secondary holding pond
(Retention Pond 2).

Over boarding from Retention Pond 2 flows into a reed bed and concrete
drain, At the base of the drain there us a final holding pond (Retention Pond
3). This runoff is then filtered through the Mannering Creek Retention Basin
on the northern side of the Ash Dam. Both Retention Pond 2 and retention
Pond 3 also receive runoff from the wider Ash Dam area.

Stormwater
Operational Arens

All B Station drains are ultimately directed via the Chain Valley Retention
Basin A (‘'Lake Rodham’) prior to discharge to Chain Valley Bay. The drainage
system within Station B is separated into water drained from areas where
accidental oil spillage could occur (green drains) and general stormwater
runoff (red drains).

The green stormwater drains are concentrated in the north eastern portion of
the operational area and drain areas including the transformer bays, turbine
house, auxiliary generator basement drains and chemical injection pumping
area. Drainage captured by green drains is directed to the oil and grit
separator (“hairy ropes”), located in the north eastern corner of the site. Waste
generated in the facility is trucked from the site and the treated water is
directed into the Chain Valley Retention Basin.

The red stormwater drains collect runoff from areas including the Power
Station rooves, building floors, workshops and boiler house. This water is
directed to the Chain Valley Retention Basin A prior to direct discharge to
Chain Valley Bay, via an unlicensed discharge point. The Chain Valley
Retention Basin contains an under/over weir at the discharge point and oil
slick monitors are fitted to the discharge point to alarm operators if oil is
detected.

The boiler house basement area, dust plant and ash plant which may receive
spillage of dust, coal pyrites or oil, have their drains directed to trenches that
discharge to the ash sluice for disposal to the Ash Pit.

Information regarding the historic or proposed future drainage infrastructure
for the A Station area was not available during this assessment
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Coal Storage and Handling Areas

The coal stockpile area is surrounded by a system of concrete drains that
collect runoff from the stockpiles. These drains discharge to settling ponds
(Coal Settling Ponds 1 to 3) to trap sediment and coal particulates and excess
water from these ponds is piped to the Ash Dam via Settling Pond 3. Settling
Ponds 1-3 are located to the north east of the Coal Plant area. Overflow from
these settling ponds is discharged into the outfall canal.

The remaining coal plant area outside of the coal stockpile, drains into
separate open concrete lined drains and is discharged into Coal Settling Pond
4 and 5. Coal Settling Ponds 4 and 5 are located to the north east and north
west of the Coal Plant Area respectively. The water from these setiling ponds
is delivered directly into the outfall canal via underground drains.

The refuelling/maintenance facilities within the Coal Handling Area are
covered in concrete hardstand equipped with bunding. Runoff collected from
within the bunded area is directed via an oil separator and silt settling ponds
into Settling Pond 2. Water collected from around the maintenance and
workshop area is drained into Settling Pond 5.

AsSHDAM
Ash Placement

The Vales Point Power Station uses coal as the fuel source to generate

- electricity and as a consequence produces a significant amount of by-product

ash including furnace ash and fly ash. A large proportion of the ash which is
produced from the Power Station is transported by wet sluicing via a water
pipeline fo the Ash Dam. The disposal of ash within the Ash Dam is approved
under the current Vales Point Power Station EPL (Clause P1.3 of EPL 761).

The Ash Dam was initially established in the 1960s and has been expanded
since this time to accommodate the additional capacity requirements of the
Power Station.

The central areas of the Ash Dam, known as Pond 4, 5A and 5B, are currently
active and receiving wet sluice from the Power Station. Ash settles in these
upper reaches of the dam and the water is pumped back to the Power Station
via ash return water pumps. The Ash Dam return water system comprises 3
pumps; with two pumps in service and one pump undergoing maintenance at
any given time
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A selenium demonstration plant was under construction at the time of ERM’s
Site inspection in December 2013, on a (.15 ha area at the western end of the
Ash Dam. The purpose of this facility is to test the ability of the plant to
actively remove selenium and other trace elements from ash dam water. It is
understood that the treatment process involves running ash water through
steel troughs that have steel plates and steel wool installed to generate iron
oxides (rust) for the treatment process. The steel wool will be disposed of
within the ash dam and water will be returned to the dam.

Water Management

Water collected within the Ash Dam is returned to the Poweér Station for use
in ash and dust transport. Excess ash dam water as a result of rainfall is
discharged into the cooling water outfall canal (EPL DP2). The cooling water
outfall canal subsequently discharges into Wyee Bay (EPL DFP1).

The release of seepage water from the Ash Dam occurs via a v notch weir,
which is a licensed discharge point (EPL DP4). A seepage return system is
installed to collect seepage water from the Ash Dam embankment and pump
it back to the storage.

Seepage from the Ash Dam and runoff from the Ash Dam area is also
controlled by a man-made artificial wetland designed to prevent these flows
from discharging directly into Lake Macquarie. This area is located on the
northem side of the Ash Dam and occupies and area of approximately 5.3 ha.
It is separated from Lake Macquarie by a levy thatis approximately 2 m high,
upon which a conveyor and road are constructed. It is not clear to what extent
the water contained within this area is able to percolate through the levy into
Lake Macquarie.

There are also discharges associated with discharges from the Ash Dam into
Wyee Diversion Channel and subsequently into Wyee Creek, following
extended periods of wet weather (EPL DP18). The Wyee Diversion Channel is
a man-made channel that enters Wyee Creek approximately 3.6 km upstream
of Mannering Bay. The design of Vales Point Ash Dam, allows for flows to
Wyee Creek via the Wyee Diversion Channel, either as a result of overflows
from the off-take tower or via overflows from the spillway.

The Wyee Creek diversion was originally licenced and operated as the main
Ash Dam discharge from around 1982 until 1996. In 1996 it was decided to
stop discharging into Wyee Creek following concerns about selenium levels in
fish in Wyee Bay. From this time a return water system was installed to
discharge water in the Vales Point outfall canal, where it is diluted before
entering Lake Macquarie. Currently, discharges from the ash dam to the Wyee
Creek Diversion are controlled by minimising water levels as far as practicable
using the return water system but discharges still occur during periods of high

rainfall.

ENVIRONMENTA L RESOURCES MANAGEMENT 0227637RP01/ FINAL/S FEBRUARY 2014

28



483

4,84

COMMERCIAL IN CONFIDENCE

In recent years, the dam has operated under a higher maximum storage level
than was intended in the original design, to keep the exposed ash in the upper
reaches of the dam moist and to minimise dust releases. This increased storage
level has also however been associated with an increased risk of over
boarding. A letter dated 16 August 2013, between Delta Electricity and the
EPA indicated that a release from the Ash Dam to Wyee Creek occurred as
recently as June 2013.

Licensed discharge point EPL3 relates to the ash dam effluent area on the
eastern side of the ash dam. Historically, effluent was used for effluent
irrigation to manage dust suppression.

Rehabilitation and Ash Reuse

The northern portion of the Ash Dam has been filled to capacity, capped and
rehabilitated. The rehabilitation process involves the draining of the water
within the pond and the progressive capping of the area using Virgin
Excavated Natural Material (VENM) and Excavated Natural Material (ENM)
to a nominal depth of approximately 450 mm. Once this layer has been
compacted, a layer of topsoil, approximately 150 mm thick is added to the
area and mulch is spread over the top of the capping layer. Vegetation is then
established from seed.

A significant Ash reuse operation is undertaken from the Ash Dam by third
party contractors. The ash recycling loading area is located in the north
eastern corner of the Ash Dam area.

Waste Disposal

The Central Coast Power Stations Ash Dam Management Plan 2009 (Aurecon,
2009) notes that six dump sites were located within the catchment of the Ash
Dam. Information regarding the nature of the material contained within these
dumps was not available at the time of the assessment but it is understood
that it included asbestos.

These dump sites were closed in approximately 1995, covered and fenced off.
Four of the dump areas (Dumps 1-4) have been surveyed and are fenced off.
Dump 5 is located entirely within the active area of the Ash Dam. Dump Area
6 is located predominantly within the active area of the Ash Dam, with a small
portion located in bushland to the east of the active portion of the Ash Dam.
The locations of these areas are shown in Figure 4.

All current refuse is now sent offsite, with the exception of material approved
for disposal within the Ash Dam by the EPA. The existing conditions for
waste disposal at the Site under EPL 761 allow the disposal of a variety of
waste materials within the Ash Dam. These materials are currently stockpiled
at various locations throughout the Ash Dam Site.
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FIRE SUPPRESSION SYSTEM

The fire suppression system uses a combination of water (obtained primarily
from the domestic supply) and gas suppression. A water sprinkler and deluge
system is located throughout the power block, with hydrants and hose reels
present in the administration area and throughout the remainder of the Power
Station.

Carbon dioxide (CQ2) gas is supplied to portions of the turbine generators
from large CO storage vessels.

A foam and deluge system is present in the fuel oil storage tank area.
Information on the type of foam used in this system was not available at the
time of the assessment.
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SITE CONTAMINATION HISTORY

OVERVIEW

Information regarding the contamination status of Vales Point Power Station
is limited, due to a general absence of previously conducted intrusive
environmental assessments at the Site.

The current processes being undertaken at the Site have generally not changed
significantly since operation of the Site commenced in 1960s, with the
exception of the decommissioning and demolition of the A Station. As such,
potential areas of contamination can be assessed based upon current
operations, in conjunction with a review of chemical and waste inventories
(Section 4.1), spill and incident information, a review of the limited scil and
groundwater investigations completed to date (Sectior 5) and discussions with
Delta Electricity staff.

Potential and actual AECs identified at the Site are presented in Section 6.

NSW EPA CONTAMINATED SITE RECORDS

The Contaminated Land Management Record of Notices is a public database of
information regarding significantly contaminated land in NSW and is
managed by the NSW EPA under the Contaminated Land Management Act 1997.
At the time of this assessment (December 2013), Vales Point Power Station
was not listed on the record and no sites within a 5 km radius of the Site were
listed on the record.

NSW landowners and occupiers who believe that their sites may be
contaminated above the levels specified in the Contaminated Land Management
Act 1997 must notify the NSW EPA of the suspected contamination. The
contamination may or may not be significant enough to warrant regulation by
the FPA. Following notification, the EPA conducts an assessment process to
determine whether regulation is required. The NSW EPA List of Contaminated
Lands Notified to the EPA describes these sites.

Af the time of this assessment, Vales Point Power Station has not been notified
to the NSW EPA as being potentially contaminated. However the following
nearby properties were identified as being potentially contaminated:

e Mannering Colliery, Rustles Road, Doyalson. Listed as EPA Site
Management Class A, which indicated that assessment of the Site by the
EPA was still in progress.
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e Marmering Park Mini Mart, 70 Vales Road, Mannering Park. This property
was identified as a service station. Listed as EPA Site Management Class B,
which indicated that initial assessment of the Site by the EPA was still in

progress.

o Parkview General Store, 2 Vales Road, Mannering Park. This property was
identified as a former service station. Listed as EPA Site Management
Class B, which indicated that initial assessment of the Site by the EPA was
still in progress.

Sites which have yet to be determined as significant enough to warrant
regulation may result in no further regulation under the Contaminated Land
Management Act 1997. '

PRODUCT SPILL AND LOSS HISTORY & OTHER DISCHARGES

The history of the Site as a Power Station encompasses over 40 years; as such,
a comprehensive listing of spills and inadvertent released was not available as
part of this assessment. ERM reviewed available information on spills, leaks
and unplanned discharges in the data room and through discussions with
Delta Electricity management. Specific information relevant to identifying
AECs is presented in Section 6.

PREVIOUS ENVIRONMENTAL INVESTIGATIONS

The Site has undergone a limited amount of intrusive soil and groundwater
assessments to date as summarised below. Works were generally completed
to achieve compliance with EPL requirements and Underground Petroleum
Storage System (UPSS) regulations. No comprehensive or systematic intrusive
assessment of Site conditions has been undertaken.

The following section summarises the relevant reports reviewed by ERM.
Groundwater Monitoring Down-gradient of the Ash Dam (Aurecon, 2013)

At the time of ERM's Site inspection in December 2013, there were three (3)
groundwater monitoring wells installed to the north of the Ash Dam.

The existing groundwater monitoring wells have been monitored since 2008
and are generally monitored on a quarterly basis. A qualitative review of this
data indicates that the groundwater is saline and slightly acidic and that
measured concentrations of copper, lead, nickel and zinc consistently exceed
the ANZECC (2000) trigger values for marine water quality.
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Site representatives indicated that a small number of additional groundwater
monitoring wells were being installed by Aurecon in this area in late
December 2013 in response to an EPA request for an additional investigation
in form of a Pollution Reduction Programme (PRP) of this issue before the end
of January 2014. This PRP relates to the elevated metal concentrations
identified in groundwater.

Compliance Monitoring Associated with Licensed Surface Water Discharges

'As a condition of EPL 761, Delta Electricity is required to undertake

monitoring of surface waters, in associated with licensed discharges. The
monitoring points are as follows;

e EPA 1 - Cooling water outlet to Wyee Bay - temperature and chlorine;

o EPA 2 - Discharges to the cooling water outlet canal from the ash water
recycle system - pH, Total Suspended Solids (I'S5), metals, nitrates/nitrites
and phosphorus. '

o EPA 4 - Seepage from ash dam rehabilitated area - TSS, metals, nitrites and
phosphorus.

The surface water quality within Lake Macquarie, including pH, salinity,
dissolved oxygen, temperature, water clarity and zooplankton is also
monitored on a monthly basis.

A review of the data collected during these monitoring events indicates
general compliance with license conditions and the ANZECC (2000) trigger
values for marine water quality.

Delta Electricity is also required to monitor the quality of the discharges
associated with any over boarding from the Ash Dam into Wyee Creek that
exceed 2 hr duration. A review of the data collected in association with ‘
discharges from the Ash Dam into Wyee Creek indicates some exceedances of
the ANZECC (2000) trigger values for marine water for lead. An ANZECC
(2000) marine water quality trigger value is not available for selenium, but
selenium concentrations in excess of the fresh water trigger value (11 ug/L for
the protection of 95% of species) were frequently identified.

Investigations Associated with the Protection of the Environment Operations
(Underground Petroleum Storage Systems) Regulation 2008 (LUPSS
Regulations)

A groundwater investigation was undertaken by David Lane Associates in
July 2010 in relation to the UPSS.
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The investigation included the installation and sampling of four (4)
groundwater monitoring wells within the UPSS area. Visual and/or olfactory
evidence of hydrocarbons were not noted within the wells and concentrations
of Total Recoverable Hydrocarbons (TRH) and Benzene, Toluene,
Ethylbenzene and Xylene (BIEX) were below the adopted ANZECC (2000)
guidelines for freshwater quality in three of the four monitoring wells. A TRH
{Co - Cs) concentration of 2,540 pg/L was measured in a well instatled to the
north of the UPS5.

In September 2011, Douglas Partners completed a groundwater investigation
in relation to the UPSS, This investigation involved the installation of six
additional groundwater monitoring wells and the monitoring of all 10 wells.
The results of the investigation indicated that the depth to groundwater
ranged from 107 - 142 m below ground level and groundwater
concentrations of BTEX, PAH and lead were all below the adopted ANZECC
(2000) guidelines for marine water quality and TRH was not detected in any of
the samples analysed.

David Lane and Associates completed groundwater investigations between
2011 and 2013, in relation to UPSS. The investigations involved the installation
of four (4) new groundwater monitoring wells (in June 2011) and an
assessment of the presence/absence of hydrocarbon sheen in these wells using
a visual check and an terface probe (in July 2012 and July 2013).
Hydrocarbon sheens were not detected in these investigations.

Preliminary Baseline Contamination Assessment & Duty To Report
Contamination Central Coast Region - Vales Point Power Station,
Munmorah Power Station And Colongra Gas Turbine (GHD, January 2012).

The objectives of the GHD report were to undertake the following:

e Provide an updated risk assessment and report on Delta’s obligations to
report under the CLM Act, including identification of contamination risks
requiring further assessment; and

+ Provide a preliminary baseline assessment of site contamination issues at
cach of the sites, including a preliminary contamination risk ranking and
documentation of recommended or current contamination assessment,
remediation or site management measures being implemented by Delta to
address these. ' '

Results for the Vales Point Power Station state that according to the ‘data
reviewed as part of this baseline. assessment does not indicate that notification is
required . The report also identifies 14 AECs at Vales Point, namely:

e cooling water outlet;
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aboveground fuel storage;
refuelling area
turbine oil tank;
emergency diesel generator;
Ash Dam;

Settling ponds;

coal handling area;
heavy vehicle wash bay;
sewage treatment plant;
transformer operations;
former asbestos landfills;

oil water separator; and

¢ cooling water inlet.

No intrusive investigation was undertaken as part of the GHD assessment.
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PRELIMINARY CONCEPTUAL SITE MODEL

A Conceptual Site Model (CSM) is a qualitative description of the plausible
mechanisms (' pathways’) by which humans or sensitive environmental areas
(‘receptors’) may be exposed to site contamination (‘sources’). A ‘Source-
Pathway-Receptor’ exposure mechanism is referred to as a ‘SPR linkage’
throughout this report.

The development of a CSM is an iterative process, staring with a review of
background data for the Site and any available data from previous intrusive
investigations. The CSM is refined by identifying data gaps and undertaking
additional investigation to address these gaps, often in a staged approach.
Typically the CSM is based on a “Yines-of evidence’ approach where multiple
data sources are used in the assessment of actual and potential risks to human
health and the environment.

The preliminary CSM for the Site is derived from an assessment of the
information reviewed to date and presented in the preceding sections of this
report. The SPR linkages are specifically addressed in the following sections
and a graphical representation of the preliminary C5M is presented in Annex
E.

The first step in defining the potential the SPR linkages for a Site is to identify
the Areas of Environmental Concern (AECs} which may give rise to potential
contamination issues. Following a review of Site data and Site visits, a
umber of AECs were identified where further investigation is required to
allow ERM to assess current risk (environmental, financial or regulatory). The
following sections describe AECs that are considered to represent data gaps in
the CSM that warrant further assessment. The location of the AECs is shown
on Figure 4 of Annex A.

AREAS OF ENVIRONMENTAL CONCERN
Main Generating Plant Area (B Station)
B Station Power Block

The main area of the Power Station contains the two power generating units
previously described. The primary source of potential contamination
identified in this area is potential leaks of lubricating oil and fuel at various
points around the plant. Observations during the Site visit confirmed this oil
loss in various areas. In particular, surface staining and/or oily surface water
was noted in the area of the emergency generator diesel tank and fuel
unloading area for the turbine oil storage tanks.
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A major fire event fire also occurred in the 5A Air Heater in November 2011.
The potential use of firefighting foam during this fire indicates that
perfluorooctane sulfonate (PFOS) and/or perflurooctancic acid (PFOA) are
Chemicals of Potential Concern (COPC) for this area, as these chemicals are
components of Aqueous Film Forming Foam (AFFF), which is a component of
firefighting foam. '

Within the power block, leaks and spills are generally captured in internal
contaminated water drains and transferred to the to the oil and grit separator
and Chain Valley Retention Basin, located in the north eastern corner of the
site; however larger spills which pool on the ground surface below various
infrastructure and from the drainage system have the potential to directly
impact underlying soil and groundwater by migration through cracks in
concrete or via damaged drains.

No investigation has previously been completed within the immediate area of
the power generating units due to access and safety limitations.

Workshops and Minor Dangerous Goods Storage Areas

Various small workshops are present throughout the power block which
service specific areas. Many of these workshops hold small quantities of
lubricating oils, solvents and similar chemicals. During the Site visit,
dangerous goods were generally observed to be appropriately stored within
bunded or contained areas. However, staining of the concrete surface in
various areas of the workshops was observed, which indicates the potential
for pooled spills and leaks to penetrate the concrete through cracks and joints
into the subsurface.

No investigations are known to have been undertaken to date which
specifically target the small workshops within the power block.

Power Block Drainage Network

The network of drains which runs beneath the power block represent a
potential contamination source to soil and groundwater due to the subsurface
nature of this network and the various COPCs (including corrosive chemicals)
likely to be currently present or having been historically present as a result of
the collection and conveyance of spills and leaks in various areas. In addition
to the dedicated stormwater and contaminated water drainage systems, a
sluiceway which transports ash and coal fines collected in various surface
drains in the power block runs through the power block, eventually
discharging into the Ash Dam.

No investigations are known to have been undertaken to date which
specifically target the drainage network within the power block.
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Power Block Investigation Approach

Conducting intrusive investigations within the B Station power block is not
considered safe or possible due to the operational nature of this area. The
investigations of this AEC will therefore focus on identifying COPC (of a
material nature), if any, that may have migrated from this AEC.

It is considered that data collected from around the perimeter of the power
block, supplemented with investigation data from other AECs, will be
sufficient in terms of spatial coverage to assess the migration of COPCs from
this AEC.

A Station
A Station Area

Vales Point A station historically contained four power generating units and
associated infrastructure. At the time of ERM’s Site visit, the A Station
buildings were undergoing demolition and removal and ERM was unable to
access the area during their December 2013 Site inspection, due to safety
concerns. Site persormel indicated that this demolition process would be
completed in early 2014.

The primary sources of potential contamination within the A Station area are
associated with historic lubricating oil and fuel leaks at various points around
the plant.

Intrusive investigations have not previously been completed within the A
Station due to access and safety limitations. '

Power Block Investigation Approach

The completion of intrusive investigations within the B Station power block is
not considered safe or possible due to the demoliﬁon activiies being
undertaken. Intrusive investigations are also not considered to be possible
following the completion of the demolition activities, due to the high
probability of encountering unmarked subsurface utfilities historically
associated with the operation of the facility. The investigations of this AEC
will therefore focus on identifying COPC (of a material nature), if any, that
may have migrated from this AEC.

It is considered that data collected from around the perimeter of the A Station
area, supplemented with investigation data from other AECs, will be
sufficient in terms of spatial coverage to assess the migration of COPCs from
this AEC.
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Transformer Areq

The Transformer Area houses the main transformers for the Site and is located
immediately west of the B Station power block. In addition to the potentially
contaminating activity of transformer operation, also located within this area
are two temporary turbine oil storage ASTs and refuse oil storage AST No. 2.

The transformers are contained within bund systems that drain to the oil and
grit separator. Waste generated in the oil and water separator is trucked from
the site and the treated water is directed into the Chain Valley Retention Basin
prior to discharge into Chain Valley Bay.

Based on verbal information supplied by Delta Electricity personnel during
the site visitt ERM understands that a PCB removal program has been
undertaken at the Site. Low concentrations of PCBs have been detected in
transformer oil samples collected in 2012/2013.

In November 2006 the Vales Point Unit 6A 330/22kV Generator Transformer
failed, resulting in an explosion and fire. A large volume of water and fire
retardants were reported to have been used in the emergency operations
associated with this event. This event is likely to have released transformer oil
to the surrounding area. The potential use of firefighting foam during this fire
also indicates that PFOS and/or PFOA are also COPC.

No investigations are known to have been completed within this AEC to date.
Transformer Areq Investigation Approach

Conducting intrusive investigations within the Transformer Area is not
considered safe or possible due to the operational nature of this area. The
investigations of this AEC will therefore focus on identifying COPC (of a
material nature), if any, that may have migrated from this AEC.

It is considered that data collected from arourid the perimeter of the power
block, supplemented with investigation data from other AECs, will be
sufficient in terms of spatial coverage to assess the migration of COPCs from
this AEC.

Main Store - Dangerous Goods Storage Area

The Main Store compound is located on the south western edge of the
operational area of the Power Station and comprises a covered section and an
open lay-down area covered in concrete hardstand. This area is used for
storage of various materials used throughout the Power Station, including
dangerous goods.
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The Main V1 Store Building houses minor quantities (< 200 L) of flammable
liquids and oils in cabinets, An outdoor compound area is located to the south
of the Main Store and has a roofed enclosure used to house drums of
lubricants and greases. A storage area located within a brick structure to the
south east of the Main Store is used to house gases and corrosive liquids.

No investigations are known to have been completed within this AEC to date.
Main Store Area Investigation Approach

Given the lack of investigation data in this AEC and the potential sources of
contamination, further investigation is considered to be required to provide a
baseline for this area and to assess potential material issues associated with
soil and groundwater contamination.

Contaminated Water Treatment System

The oil-water separation facility treats the water captured by the contaminated
water drain system at the Power Station. Water entering the facility could
contain a range of potential contaminants including fuels, chemicals, coal and
ash.

All the elements of the oil-water separation facility are located to the north
east of the operational area. The facility comprises a sediment basin with an oil
skimmer (‘hairy ropes’) and a separate secondary oil water separation section.
Waste generated in the facility is trucked from the site for offsite disposal.

After passing through the oil-water separator, water discharges into the Chain
Valley Retention Basin, located immediately to the north east. The Chain
Valley Bay Retention basin contains a series of booms to further isolate oil that
may enter the pond. Water from the pond enters a pit before discharge into
Chain Valley Bay. The pit contains isolation valves and the outlet pipe is
covered with a membrane filter as a final screen for oil and other detritus.

Visual inspection of the oil-water separation facility during ERM’s site visit in
December 2013 identified an oily layer of Light Non-Aqueous Phase Liquid
(LNAPL) on the water within the sediment basin. While oily residue was not
observed in the holding pond, dissolved phase impact may still be present in
water held within the pond.

Groundwater and surface water are not monitored in the immediate vicinity
of the oil-water separation system.

Contaminated Water Treatment Area Investigation Approach

Given the lack of groundwater characterization data collected in the vicinity of
this AEC, coupled with the potential for impact from the oily residues and
contaminated water, further investigation would be required to assess
potential material environmental issues associated with soil and groundwater
conditions. '
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6.1.1

6.1.2

COMMERCIAL IN CONFIDENCE
Waste Oil Storage Area

Waste oil in drums and containers and oily rags are stored in the waste oil
collection area to the south of the oil and grit trap. This area also temporarily
stores new oil drums for use in the Power Station. The area is bunded and
collected stormwater from this area is pumped into the oil-water separation
facility.

During ERM’s site visit in December 2013, the grate in the cormer of the
bunded area was covered in oil at the time of the inspection. It was not clear
whether this grate was attached to a sump or discharged directly to the oil-
water separator.

Groundwater and surface water are not monitored in the immediate vicinity
of the waste oil storage area.

Waste Oil Storage Area Investigation Approach

Given the lack of groundwater characterization data collected in the vicinity of
this AEC coupled with the potential for impact from the waste oils and
contaminated runoff, further investigation would be required to assess
potentially material environmental issues associated with soil and
groundwater conditions.

Fuel Qil Installation

The Fuel Oil Installation comprises two 1.2 ML steel ASTs, which are used for
the storage of diesel. This installation is located outside the station inner
security fencing and the bulk fuel oil supplies are delivered by road tanker.
The volume of fuel being stored and transferred from this facility to the Site
represents a significant source of potential contamination.

The ASTs are bunded with drainage from the bund discharging to the No. 1
Settling Basin for disposal to Ash Dam. Delta Electricity personnel indicated
that the integrity of the bunds is regularly assessed.

No information was available at the time of assessment regarding procedures
for reconciling delivery and usage volumes. Regardless of this data gap, given
the limitations of wet stock reconciliation when dealing with such large
volumes, there is a potential for leaks or spills to have caused the migration of
contaminants to the underlying soil and groundwater.

There have been no soil and groundwater investigations completed in the area
of the Fuel Oil Installation or adjacent to any of the associated pipework.
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6.1.3

COMMERCIAL IN CONFIDENCE
Fuel Oil Installation Investigation Approach

Given the absence .of previous environmental investigations undertaken in
association with this AEC, the age of infrastructure, volume of stored and
transferred fuel, and the potential for historic release events to impact soil and
groundwater receptors, further investigation would be required to assess
potential material environmental issues associated with soil and groundwater
conditions. '

Vehicle Refuelling Depot

The Vehicle Refuelling Area is located adjacent to the Adminisiration Building
and consists of two Underground Storage Tanks (USTs) which are used to
store unleaded petrol and diesel, connected to two bowsers. Data room
documents indicated that a single decommissioned underground storage tank
is also located approximately 10 m to the north of the operational refuelling
facilities and two decommissioned USTs and bowser plinth are located
approximately 30 m north west of the operational refuelling facilities.

Tank integrity test results were not available for review during this
assessment.

Soil and groundwater investigations have been completed in the areas of
underground tank infrastructure to ensure cormnpliance with relevant UPSS
legislation. Four groundwater monitoring wells were installed in the UPSS
area in 2010 and an additional six (6) wells were installed in 2011. In 2010,
TRH(C1o - Csx} was identified at a concentration of 2,540 pg/L, in a well
installed to the north of the UPSS but TPH was not detected in any of the ten
(10) wells sampled in 2011. In 2011, four (4) new groundwater monitoring
wells were installed and these have been subsequently assessed for the
presence/ absence of hydrocarbon sheen using a visual check and an interface
probe. Hydrocarbon sheens were not detected in these investigations.

Vehicle Refuelling Depot Investigation Approach

Based on the previous investigation results, it is considered that material
contamination related to the presence of the USTs and aboveground fuel
dispensing infrastructure does not appear to be present. However, it is
recommended that the existing groundwater wells are sampled to provide up-
to-date baseline data in this area.

During ERM’s Site visit in December 2011, Delta Electricity personnel
indicated that only three (3) groundwater monitoring wells were currently
present in the vicinity of the vehicle refuelling depot. It is unclear whether any
of the additional wells installed between 2010 and 2011 are still present at the
Site. Additional wells may therefore also need to be installed within this area.
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6.1.4

6.1.5

COMMERCIAL IN CONFIDENCE
Water Treatment Plant Areas

The Demineralisation Plént, Reverse Osmosis Plant and Polisher Regeneration
Plant are located to the south west of the B Station power block. Significant
quantities of sulphuric acid, sodium hydroxide, hypochlorite, ammonia and
ferric sulphate are stored in AST's in this area.

The water treatment plant area is bunded but potential damage to the bunds
or bund linings surrounding some of the ASTs or corrosion of the associated
pipework may have led to uncontrolled releases of chemicals to stormwater or
directly to the subsurface via cracks or other preferential pathways.

Overall, the likelihood of receptors being exposed to contaminants originating
from the water treatment plant area is considered to be low but no
investigations are known to have been completed within this AEC to date.

Water Treatment Area Investigation Approach

Soil and groundwater investigations within the Water Treatment Area are not
considered safe or possible due to the operational nature of this area. The
investigations of this AEC will therefore focus on identifying COPC (of a
material nature), if any, that may have migrated from this AEC.

It is considered that data collected from around the perimeter of the Water
Treatment Area, supplemented with investigation data from other AECs, will
be sufficient in terms of spatial coverage to assess the migration of COPCs
from this AEC, '

Coal Storage Area

The coal storage area is located to the south west of the power block and is
used for stockpiling of coal prior to being transferred via conveyor to the coal
mill and boilers. Truck washing facilities are located within this area and large
area was formerly used to store biomass (primarily wood chips).

Potential contamination sources include dirty water from the truck washing
facility and contaminated stormwater runoff from this area, which are
captured by a system of concrete drains that discharge into the settling ponds
located in the northern portion of the stockpile area. Water from the retention
ponds is discharged to the Ash Dam and overflow from these settling ponds is
discharged into the outfall canal. Leaching of contaminants from the ceal
stockpiled on open ground may also affect groundwater.

No soil or groundwater investigations are known to have been completed
within this AEC to date.
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6.1.6

6.1.7

COMMERCIAL IN CONFIDENCE
Coal Storage Area Investigation Approach

Given the absence of previous environmental investigations, the volume of
stored and transferred coal, and the runoff and leaching to impact soil,
groundwater and surface water receptors, further investigation would be
required to assess potential material environmental issues associated with this
AEC.

Mobile Plant Maintenance and Refuelling

Mobile plant associated primarily with the coal storage area are serviced and
refuelled in this area, located directly to the north of the coal storage area. This
area also houses a diesel AST, refuse oil AST, a lubricants station and a parts
cleaning facility. The refuelling/ maintenance facilities are contained within a
bunded area and runoff from this area is directed via an oil separator into a
settling pond.

Potential contamination sources in this area include contaminated stormwater
runoff from this area and leaks or spills of oils and solvents.

No soil or groundwater investigations are known to have been completed in
the vicinity of the mobile plant facilities.

Mobile Plant Area Investigation Approach

Given the absence of previous environmental investigations conducted within
this AEC, the storage of fuel, oils and solvents in this area and the potenitial for
historic release events to have impacted soil and groundwater, further
investigation would be required to assess potential material environmental
issues associated with soil and groundwater conditions within this AEC.

Sewage Treatment Plant

The Vales Point Sewage Treatment system is located outdoors to the west of
the operational area and consists of an Imhoff tank with sedimentation
compartment and sludge compartments and three treatment ponds, with a
mechanical aeration system. The effluent from the third pond in this system
ultimately discharges to the Retention Basin on the northern side of the Ash
Dam.

Sewage can contain a variety of contaminants, including nitrates, metals, trace
concentrations of toxic chemicals and salts. Potential contamination sources in
association with the sewage treatment plant include leakage from the sewage
treatment systems, associated pipework or retention basin into the underlying
soil or groundwater

No soil or groundwater investigations are known to have been completed in
the vicinity of the sewage treatment plant facilities.
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6.1.8

6.1.9

COMMERCIAL IN CONFIDENCE
Sewage Treatment Plant Area Investigation Approach

Given the absence of previous environmental investigations in the vicinity of
the sewage treatment plant facilities and the potential for leakage to have
impacted soil and groundwater, further investigation would be required to
assess potential material environmental issues associated with soil and
groundwater conditions within this AEC.

Chlorine Plant

The Power Station generates free chlorine on site through an electrolytic
process using seawater sourced from Lake Macquarie. The chlorine plant is
located to the north west of the power block and includes the bulk storage of
hydrochloric acid and sodium hypochlorite in ASTs.

The water treatment plant area is bunded but potential damage to the bunds
or bund linings surrounding some of the ASTs or corrosion of the associated
pipework may have led to uncontrolled releases of chemicals to stormwater or
directly to the subsurface via cracks or other preferential pathways.

It is also noted that the transformer oil storage filtration building, associated
with the TransGrid Switchyard is located immediately adjacent to the
Chlorine Plant. :

Overall, the likelihood of receptors being exposed to contaminants originating
from the chlorine treatment plant area is considered to be low but no
investigations are known to have been completed within this AEC to date.

Chlorine Plant Investigation Approach

Given the absence of previous environmental investigations in the vicinity of
the chlorine plant and the potential for leakage to have impacted soil and
groundwater, further investigation would be required to assess potential
material environmental issues associated with soil and groundwater
conditions within this AEC.

The data collected within this AEC could also be used to evaluate COPCs
associated with the operation of the adjacent transformer oil storage filtration
building.

Rail and Mandalong Coal Unloader Area

The Rail unloader is located adjacent to the Ash Dam and the Main Northern
Rail Line between Wyee and Morrisset, approximately 4.5 km to the north
west of the main power block. A network of coal conveyors links this facility
to the coal storage area, adjacent to the operational area of the Site.
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6.1.10

COMMERCIAL IN CONFIDENCE

ERM was unable to gain access to this area during the December 2013 site
inspection and there is limited information available in the data room about
the nature of operations in this area.

ERM understands that the facility comprises a series of hoppers, feeders and
transfer points and a dust suppression system based on the use of water. Two
retention ponds are located to the west of the unloader area. The Land
Management Manual Central Coast (GHD, 2012) indicates that coal wastes are
present within a bunded area in the vicinity of the conveyor loop.

A review of recent aerial imagery relating to this area indicates the presence of
9 ASTs. No information was available at the time of the assessment on the
contents of these vessels. A cleared area and retention pond are present in the
eastern portion of this area, approximately 600 m to the south east of the
conveyor loop.

The majority of the RV coal conveyor system is at ground level with
graduated elevation of conveyors at the entry into the transfer towers.
Conveyors are covered to reduce the potential for dust emissions.

No soil or groundwater investigations are known to have been completed in
the vicinity of the rail unloader or conveyor network.

Rail Unloader Area and Conveyor Network Investigation Approach

Given the absence of previous environmental investigations in the vicinity of
the rail unloader and the potential for leakages or contaminated runoff to have
impacted soil and groundwater, further investigation would be required to
assess potential material environmental issues associated with soil and
groundwater conditions within this AEC.

The conveyor network is considered unlikely to be a source of material soil or
groundwater contamination. On this basis, an intrusive investigation along
the length of this infrastructure is not recommended at this stage of the
assessment. A more detail inspection along the length of this network, with
the aim of identifying any visual signs of contamination, would be required to
determine the requirement for any intrusive investigations.

Ash Dam

The Ash Dam is located to the south-west of the Vales Point Power Statidn
and covers an area of approximately 150 ha. ‘The northern portion of the Ash
Dam (Ponds 1, 2 and 3) have been filled to capacity and rehabilitated.
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COMMERCIAL IN CONFIDENCE

The Ash Dam receives ash from Vales Point via slurry pipelines and dirty
water from the coal handling area and effluent pit in the Power Station. Prior
to Munmorah Power Station ceasing operations, the Vales Point Ash Dam was
also used for the storage of fly ash produced at Munmorah Power Station
Various other solid wastes are also directed to the Ash Dam. The waste
material approved for disposal in the Ash Dam under the EPL include ash,
coal fines, mill pyrites, residual detergents and oil sheens, sand, concrete
products, boiler blowdown, minor chemical spill residues, chemicals for
environmental control, ash dam water treatment plant residues, dust returned
from the ash recovery plant, marine growth, debris, seaweed, chemical
cleaning solutions, oil and chemically impacted soil, desilting of settling
basins, dredge spoil, waste wood, wood chips, dirty water drains, treatment
plant  discharges, coal handling plant stormwater, neutralised
demineralisation effluent, polisher plant effluent, spent ion exchange resins,
chlorine plant storage vessel precipitates, cable tunnel drainage, fabric filter
bags, coal chitter and soil capping materials, coal mine dewatering discharges.
Asbestos Containing Material (ACM) was also historically disposed within the
dam. :

Three existing groundwater monitoring wells installed to the north of the Ash
Dam have been monitored since 2008 to assess seepage from the Ash Dam.
Data collected from these wells indicates that seepage from the ash dam has
the potential to be saline and contain elevated concentrations of heavy metals
(specifically copper, lead, nickel and zinc). As a result, the EPA has requested
additional groundwater investigations in this area, in form of a PRP.

Ash Dam Investigation Approach

While some environmental assessment has been undertaken in this area, it is
not considered that suitable characterisation of environmental conditions has
been established, and further investigation would be required to confirm soil
and groundwater conditions within this AEC.

Intrusive soil and groundwater investigations within the active or
rehabilitated areas of the Ash Dam are not considered necessary, as it is
already acknowledged that these areas are impacted with waste materials. The
investigations of this AEC will therefore focus on identifying COPC (of a
material nature), if any, that may have migrated from this AEC towards
sensitive receptors. Data collection within this AEC will therefore focus on the
boundary areas, with a particular focus on the downgradient areas.
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6.1.11

6.1.12

COMMERCIAL IN CONFIDENCE
Asbestos Landfills

Six dump sites are located within the catchment of the Ash Dam. These dump
sites wete closed in approximately 1995. Four of the dump areas (Dumps 1-4}
have been closed and covered, revegetated, surveyed and fenced. Dump 5 is
located entirely within the active area of the Ash Dam. Dump Area 6 is located
predominantly within the active area of the Ash Dam, with a small portion
located in bushland to the east of the active portion of the Ash Dam.

Detailed information about the waste materials disposed within the landfills
was not available for review as a part of this assessment but it is understood
that the material disposed within these areas included asbestos. The waste
materials contained within the landfill areas have the potential to impact the
conditions of underlying soil and groundwater.

No soil or groundwater investigations are known to have been completed in
the vicinity of the asbestos landfill areas.

Asbestos Landfill Investigation Approach

Given the absence of previous environmental investigations and the potential
disposal of a variety of materials within the landfill areas, further
investigation would be required to assess potential material environmental
issues associated with soil and groundwater conditions surrounding this AEC.

Intrusive soil and groundwater investigations within the asbestos landfills is
not considered safe or necessary, as it is already acknowledged that these
areas are impacted with waste materials. The investigations of this AEC will
therefore focus on defining the extent of the waste areas and identifying
COPC (of a material nature), if any, that may have migrated from this AEC
towards sensitive receptors. Data collection within this AEC will therefore
focus on the boundary areas.

Asbestos-containing Pipeline

Site personnel indicated that an aboveground dust pipeline transferring dust
from the operational area of the Site and the Ash Dam contains asbestos. The
asbestos register for the Site indicates that approximately 7 km of dust pipes at
the Site contain asbestos.

Site personnel indicated that the pipe had been treated with paint to minimise
the release of ACM to the environment but very limited information was
available regarding the condition or maintenance of the pipeline and surface
paint layer, at the time of the assessment. The potential exists for soil in the
vicinity of the pipeline to have been impacted by asbestos fibres, from the
degradation of this equipment.
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6.1.13

COMMERCIAT, IN CONFIDENCE

The asbestos register for the Site identified ACM in buildings, plant, electrical
equipment and fire services equipment across the operational areas of the Site.

Asbestos Investigation Approach

Given the absence of previous environmental investigations in the area of the
asbestos containing pipeline, the significant length of this pipeline and the
limited available information pertaining to its condition, further investigation
would be required to assess potential material environmental issues
associated with soil conditions surrounding this AEC. ‘

An assessment of the potential for widespread asbestos contamination to be
present across the Site would also be required to assess potential material
environmental issues associated with the ACM in buildings, plant, electrical
equipment and fire services equipment across the operational areas of the Site.
This assessment can be undertaken in association with the investigations
undertaken within AECs located across the Site.

Wyee Creek and Lake Macquarie Sediments

Lake Macquarie sediments and surface water have been identified as a
potential AEC due to the discharges that the Lake receives from the Power
Station, which include:

» cooling water that has passed through the plant and theréfore:
e has been treated with biocides and anti-scale chemicals;
e is heated;
» may contain traces of oil;

e has potentially elevated salts and metals due to concentration created by
evaporation.

o treated effluent from the oil-water separator associated with the
operational site drainage network; ‘

¢ overflow and potential seepage from the Ash Dam and associated tributary
streams;

e stormwater runoff from across the Site; and
» groundwater from across the Site.

Surface water samples are collected from Lake Macquarie on a regular basis,
as a part of the EPL conditions associated with the operation of the Site but the
parameters analysed generally have not include metals.
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6.1.14

6.1.15

COMMERCIAL IN CONFIDENCE

Discharges to Wyee Creek are also monitored when they exceed 2 hr duration.
These monitoring events have identified exceedences of the ANZECC (2000)
trigger values for marine water for metals and elevated concentrations of
selenium.

Wyee Creek and Lake Macquarie Investigation Approach

While some environmental assessment has been undertaken in this area, it is
not considered that suitable characterisation of environmental conditions has
been established.

Given the absence of available previous detailed environmental
characterisation work at the Site, the numerous discharge points and sources
of potential contaminants, and the presence of recreational users of the Lake,
further investigation of selected depositional areas would be required to
provide a baseline for this area and to assess potential material issues
associated with impacts to sediment and surface water at the Site.

TransGrid Switchyard

The TransGrid Switchyard, although not operated by Delta Electricity, is a
potential AEC due to the storage/use of transformer oil which may have
historically contained PCBs. The Switchyard is located on the western side of
the cooling water canal from the power block, adjacent to the chlorine plant,
hydrogen plant and Site canteen.

It is also noted that the Vales Point Fire Training Area is located adjacent to
the TransGrid Switchyard to the south east.

No investigations are known to have been completed within this AEC to date.
Transformer Area Investigation Approach

Conducting intrusive investigations within the Switchyard Area is not
considered safe or possible due to the operational nature of this area. The
investigations of this AEC will therefore focus on identifying COPC (of a
material nature), if any, that may have migrated from this AEC,

It is considered that data collected from around the perimeter of the
Switchyard, supplemented with investigation data from other AECs, will be
sufficient in terms of spatial coverage to assess the migration of COPCs from
this AEC. This perimeter data will also be used to evaluate COPCs in soils and
groundwater that is associated with the vales Point Fire Training Area.

Fly Ash Plant Area

The Vales Point Fly Ash Plant is located next to the Power Station for the
purpose of reusing the fly ash that is produced as a by-product of generating
power.
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6.1.16

6.2

COMMERCIAL IN CONFIDENCE

ERM was unable to gain access to this area during the December 2013 site
inspection and there is limited information available in the data room about
the nature of operations in this area

It is understood that the fly ash is pumped direcily into overhead silos located
above a weighbridge and trucks are then filled from overhead while stationed
on the weighbridge. The fly ash is then trucked from the Site.

No investigations are known to have been completed within this AEC to date.
Fly Ash Plant Aren Investigation Approach

Given the absence of previous environmental investigations within this AEC
and the limited information available at the time of this assessment regarding
the nature of the operations in this area, further investigation would be
required to assess potential material environmental issues associated with soil
and groundwater conditions within this AEC.

Acid Sulfate Soil Areas

Potential Acid Sulfate Soil (PASS) conditions have been identified in a number
of areas of the Site. In particular, PASS conditions are located to the north of
the Ash Dam and north east of the Power Block. In the event that areas of
PASS are disturbed by excavation activities or similar, Acid Sulfate Soil (ASS)
conditions can occur. Acid sulfate soil conditions have the potential to
adversely affect environmental receptors through the mobilisation of heavy
metals.

A detailed delineation of PASS and ASS conditions within the Site is outside
the scope of this assessment. During detailed environmental characterisation
works undertaken across the Site however, field and laboratory indicators of
ASS and PASS in soil, surface water and groundwater can be recorded.

SENSITIVE RECEPTORS

Approximately 400 ha of the Site are actively used for Site operations. Lands
surrounding these active areas are maintained as buffer zones of native
vegetation to segregate the Site from surrounding residential communities.

The Vales Point Land Management Plan (CHD, 2012) identified a number of
threatened floral communities within the buffer zone. State Environmental

- Planning Policy No. 14 (SEPP 14) wetlands are located in the vicinity of the

Site; immediately to the north of the Ash Dam toe drain around the fringes of
Mannering Bay, on the northern edge of Mannering Bay and along the
waterways within the northern buffer zones,
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6.3

COMMERCIAL IN CONFIDENCE

The sensitive receptors identified in association with the Site include;

indoor and outdoor human health receptors in the form of onsite and
offsite workers;

intrusive maintenance workers both on and onsite;

offsite residential receptors, living in the vicinity of the operational area or
Ash Dam;

recreational users of Mannering Bay, Wyee Bay and Chain Valley Bay;
recreational users of Tom Barney Oval;
aquifers beneath the Site and nearby potable and stock watering wells; and

ecological receptors, including those in Mannering Bay, Wyee Creek, Wyee
Bay and Chain Valley Bay.

Onsite water bodies that are used for operational purposes, including the Ash
Dam, the cooling water canal and the various water retention, treatment and
settling ponds are not considered to be ecological receptors

EXPOSURE PATHWAYS

There are several potential exposure pathways in which contaminants may
impact sensitive receptors:

transport via the site drainage system into surface waters;

leakage from the site drainage system into groundwater;

seepages of spilt chemicals/fuels direct to ground;

leaching of metals from soil into groundwater;

dermal contact and incidental ingestion of Confaminated soilé / sediments;

inhalation of vapours related to impacted soils/groundwater (e.g. in
presence of high concentrations of volatile contaminants or LNAPLY);

seepage from the Ash Dam, into local creeks;
inhalation of asbestos fibres; and

groundwater flow into surface water bodies (e.g. Lake Macquarie).
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7.1

COMMERCIAL IN CONFIDENCE

RECOMMENDATIONS FOR STAGE 2 ASSESSMENT

Based on the results of the Preliminary ESA undertaken by ERM and
consideration of Delta Electricity’s intended approach to the assignment of
liability relating to soil and groundwater contamination issues, a programme
of intrusive (Stage 2) assessment of potential soil, groundwater, sediment and
surface water contamination issues is proposed to assess current conditions at
the Site and relevant offsite receiving environments.

The following sections set out the proposed scope for the Stage 2 works in
general accordance with the requirements set out in NSW EPA (2011).

It is noted that the Stage 2 ESA scope of work presented herein is preliminary,
and the final agreed scope of works for the Stage 2 ESA will be detailed in a
separate Sampling Analysis and Quality Control Plan (SAQP) which should
be viewed in conjunction with this report. It is noted that the proposed
sampling locations are only indicative and will be confirmed through a Site
inspection and ground-truthing process. A level of redundancy is inherent in
the proposed sampling design, to account for the fact that not all of the
sampling points are likely to be able to be installed on the Site due to access
and safety considerations at individual locations.

The primary objective for the Stage 2 ESA is to gather data from applicable
environmental media in order to develop a baseline assessment of
environmental conditions at the Site and immediate surrounding receiving
environments (including water, land and sediments), at the time of the
transaction. Data obtained during completion of the Stage 2 ESA will also be
used to assess whether there are contamination issues present which will
exceed the material threshold and may also be used to inform future
management of contamination issues both at the Site and in relation to the
relevant receiving environments.

DATA QUALITY OBJECTIVES

Prior to commencement of the Stage I works, Data Quality Objectives (DQOs)
were established for the project in line with the requirements and process
outlined in NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme (2v4
edition ).

These DQOs were developed to define the type and quality of data required
from the site assessment program to achieve the project objectives outlined in
Section 1. The DQOs were selected with reference to relevant guidelines
published by the NSW Environmental Protection Authority (EPA), ANZECC

. and the NEPC, which define minimum data requirements and quality control

procedures. The application of the seven-step DQO approach identified in
NSW DEC (2006) is presented in full in Annex H.
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7.2

COMMERCIAL IN CONFIDENCE

SAMPLING RATIONALE

Based on a review of the available data, and the establishment of AECs, the
most appropriate sampling design to achieve the stated project objectives is
considered to be primarily based on a judgemental (targeted) sampling
program, with additional sampling undertaken to provide spatial coverage for
low risk areas of the Site (e.g. buffer lands) or to fill material data gaps within
the CSM.

It is noted that intrusive investigations may be limited to areas where access
and site activities enable investigations to occur without unacceptable health
and safety risks to personnel and / or unacceptable disruption fo Site
operations. The sampling plan will be discussed with site management prior
to the commencement of works to assess this risk. As such, the sampling
design currently proposed is considered indicative, and subject to minor
alteration.

Given the scale of the Site, different sampling densities are proposed to be
adopted relative to the contamination risk and logistical constraints in
different areas of the Site. The sampling approach is generally in accordance
with the NSW EPA (1995) Sampling Design Guidelines. The NSW EPA (1995)
guidelines do not recommend a minimum number of sampling points for sites
larger than 5.0 hectares. The Site has been divided into smaller areas of
concern based on a review of historical activities and identified potentially
contaminating activities as recommended in the NSW EPA (1995) guidelines.

The proposed sampling locations are provided in Figures 5-1 to 5-7 of Annex A,
with information on rationale, constituents of potential concern and number
of investigation locations provided in Table 7.1 (over).
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Waterways

Sediment sampling is proposed to target potential contamination from cooling
water discharges, treated water discharges and other potential instances of off-
site migration of contaminants from the Site and includes sampling in four
areas:

e within Wyee Bay, which receives cooling water discharges;

e within Chain Valley Bay, which receives discharges of treated water from
the Chain Valley Bay Retention Basin;

e within Wyee Creek and the Wyee Creek diversion channel, which has been
reported to have received unplanned overflow from the Ash Dam; and

‘s within Mannering Bay, which receives discharges from Wyee Creek.

The proposed sediment sampling design for these areas is targeted at the -
source and limited downgradient areas. A transect approach to sampling is
not considered to be required initially, but may be considered upon receipt of
laboratory results from the initial sediment samples. Paired sampling was not
considered necessary as the primary objective of this sediment sampling
program is to determine baseline conditions in the waterways surrounding
the Site, not to assess variability in contaminant concentrations at each
sampling location. -

A grab sampler is proposed to collect sediment samples at the majority of
sampling locations. However, it is also proposed that the core samples are
collected at all locations in Mannering Bay, fwo locations in Wyee Creek and
Wryee Bay, one location in Chain Valley Bay, and one background location.
The core samples will allow for analysis of trends in metal concentrations in
sediment concentrations over time (i.e. the depth profile of metal impacts).

Existing Groundwater Wells

Existing monitoring wells have been identified in the vicinity of the Ash Dam
toe drain and within the operational Site area in the area of the UPSS. The
locations of these wells are presented on Figure 5-2 and Figure 5-5 of Annex A.

It is proposed that existing groundwater monitoring wells will be sampled
during Stage 2 investigation works. Sampling will only occur where the
groundwater monitoring wells are deemed to be suitable.
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_The suitability of the existing groundwater monitoring wells will be assessed
based on the following steps:

ground truthing of the groundwater monitoring wells;

bore logs will be reviewed to confirm that the wells were appropriately
constructed and screened within the groundwater bearing strata;

where bore logs are not available, wells will be assessed for suitability on a
case-by-case basis; and ' ’

the groundwater monitoring wells will be gauged to confirm the total
depth of the well against the bore logs and the depth of groundwater,

The sampling process and analytical suite for existing wells deemed suitable
will be in accordance with that adopted for newly installed wells.

PROPOSED SAMPLING METHODOLOGIES

The soil, sediment, surface water and groundwater investigation works will
generally involve the following key steps:

underground service location and mark-out (this may influence currently
proposed investigation design);

proposed borehole location mark-out;
coring of hard standing surfaces where present;

drilling and soil sampling of subsurface material using a combination of
hand auger, push tube and / or auger drilling;

sampling of sediment using either a stainless steel push tube or a grab
sampler, depending on the conditions at individual locations;

sampling of surface water using a swing sampler placed below the surface
of the water;

installation of 50 mm diameter groundwater monitoring wells in selected
boreholes screened appropriately to intersect the aquifer of interest and
facilitate measurement of NAPT, (if present);

backfilling of boreholes;

test pitting/trenching using excavator or backhoe in selected Ilocations
outside of the operational area where access permits;
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« reinstatement of hardstanding surfaces;

o surveying the location of boreholes and monitoring wells and marking
sediment and surface water sampling points using a GP’S; and

» development, measurement of standing water levels and sampling of the
groundwater monitoring wells.

Proposed Field Screening Protocols
The following field screening protocols are proposed for the Stage 2 works:
Soil and Sediment

Soils will be logged by an appropriately trained and experienced
scientist/engineer to record the following information: soil/sediment type,
colour, grain size, sorting, angularity, inclusions, moisture condition,
structure, visual signs of contamination (including staining and fragments of
fibrous cement sheeting or similar) and odour in general accordance with AS
1726-1993.

A duplicate of each soil sample will be collected for field screening and will be
placed in a sealed zip lock bag and screened in accordance with ERM
Standard Operating Procedures (SOPs - available upon request) using a Photo
Tonisation Detector (PID) fitted with a 10.6 eV lamp, calibrated at the
beginning of each working day. Where the presence of Volatile Organic
Compounds (VOCs) or other impact is indicated by field screening, additional
laboratory analysis may be undertaken.

Groundwater

Prior to sampling or gauging each monitoring well, the well cap will be
partially removed to allow the headspace to be screened using a calibrated
PID over a period of one minute. The presence of odours will also be noted
following removal of the well cap and described by reference to their intensity
and character. Following a period of no pumping (24 hours as a minimum) all
wells will be dipped to gauge the depth to groundwater and, if necessary, the
presence and thickness of LNAPLs/DNAPLs. Wells will be purged using a
thoroughly decontaminated peristaltic pump under low flow conditions
where conditions allow. During this process, a calibrated water quality
parameter meter will be used to record field measurements of pH,
conductivity, redox potential, temperature and dissolved oxygen.
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Laboratory Analysis

Primary samples will be couriered under chain of custody documentation to
ALS Environmental Pty Ltd (ALS), a NATA accredited analyﬁcal laboratory.
Inter-laboratory duplicate samples will be couriered under chain of custody
documentation to Envirolab Services Pty Ltd (Envirclab) also a NATA
accredited analytical laboratory.

Soil and groundwater samples will be analysed for the primary contaminants
of potential concern listed below along with additional contaminants of
potential concern associated with activities undertaken in that area.

¢ metals and metalloids (arsenic, boron, cadmium, chromium, copper,
molybdenum, nickel, lead, mercury, selenium, thallium and zinc);

¢ Major cations and anions (including sulfate and chloride);

» Total Recoverable Hydrocarbons (TRH);

¢ BTEX - benzene, toluene, ethylbenzene and xylenes -BTEX);

» Polycyclic Aromatic Hydrocarbons (PAHs) and Phenols;

¢ Polychlorinated biphenyls (fCBs)

s Perfluorooctane sulfonate (PFOS) aﬁd perfluorooctanoic acid (PFOA)
s asbestos (presence/ absence).

Additional contaminants of potential concern may also be analysed if required
based on observations made in the field. Leachate analysis will be undertaken
on soil samples based on observations made in the field and preliminary
laboratory results. The Australian Standard Leachate Procedure (ASLP) is the
preferred analytical method and is considered to be more representative of
site conditions than the Toxicity Characteristic Leaching Procedure (TCLP).
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CONCLUSIONS

The Preliminary ESA undertaken by ERM has identified that limited previous
intrusive ESAs appear to have been completed on the Site and a number of
potential areas of environmental concern have been identified based on the
understanding of current and historic operations undertaken. These include:

» Power Block (B Station);

s A Station demolition area;

e generator transformer areas;

* main store - dangerous goods storage area;
» contaminated water treatment plant;

¢ waste oil storage area;

o fuel oil installation;

» vehicle refuelling depot;

* water freatment area;

¢ chlorine plant;

e coal storage area;

¢ mobile plant maintenance and refuelling;

e sewage treatment plant;

s Ash Dam;

» asbestos landfills;

¢ asbestos pipeline;

¢ Lake Macquarie sediments;

» Rail coal unloader area, rail infrastructure and coal transfer lines; and
o fly ash plant.

In addition, the Preliminary ESA identified potential offsite sources of
contamination in association with the Mannering Colliery and Chain Valley
Colliery, which are leased from Delta Electricity for the purpose of coal
mining operations. :
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Based on the results of the Preliminary ESA undertaken by ERM and
consideration of Delta Electricity’s intended approach to establishing a
baseline of soil and groundwater contamination, a programme of intrusive
(Stage 2) assessment of potential soil and groundwater contamination issues is
provided.

The most appropriate sampling design is considered to be a judgemental
(targeted) sampling of soil, groundwater and sediments at the established
ALCs for the Site, which is also considered to provide suitable spatial
coverage to act as a baseline assessment. ‘

Based on the results of the Preliminary ESA and consideration of the intended
approach to establishing a baseline of soil and groundwater contamination, a
programme of intrusive (Stage 2) assessment of potential soil and
groundwater contamination issues is provided. The most appropriate
sampling design is considered to be a judgemental (targeted) sampling of soil,
groundwater, surface water and sediments at the established AECs for the
Site, which is also considered to provide suitable spatial coverage to act as a
baseline assessment.

Based on the information available at the time of preparation of this report
ERM has not identified any contamination issues which are currently
undergoing or likely to require material remediation, assuming ongoing
industrial land use as a coal fired power plant. A number of potential material
issues were identified, which will be assessed during Stage 2 investigation
works.
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LIMITATIONS

This report is based solely on the scope of work described in Section 1.3 and
performed pursuant to a contract between ERM and Delta Electricity ("Scope
of Work"). The findings of this report are solely based on, and the information
provided in this report is strictly limited to the information covered by, the
Scope of Work.

Tn preparing this report for the Client, ERM has not considered any question,
nor provides any information, beyond the Scope of Work..

This report was prepared between 9 December 2013 and 10 January 2014 and
is based on conditions encountered and information reviewed at the time of
preparation. The report does not, and cannot, take into account changes in
law, factual circumstances, applicable regulatory instruments or any other
future matter. ERM does not, and will not, provide any on-going advice on the
impact of any future matters unless it has agreed with the Client to amend the
Scope of Work or has entered into a new engagement to provide a further
report.

Unless this report expressly states to the contrary, ERM’s Scope of Work was
limited strictly to identifying typical environmental conditions associated with
the subject site(s) and does not evaluate structural conditions of any buildings -
on the subject property, nor any other issues. Although normal standards of
professional practice have been applied, the absence of any identified
hazardous or toxic materials or any identified impacted soil or groundwater
on the site(s) should not be interpreted as a guarantee that such materials or
impacts do not exist.

This report is based on one or more site inspections conducted by ERM
personnel and information provided by the Client or third parties (including
‘regulatory agencies). All conclusions and recommendations made in the
report are the professional opinions of the ERM personnel involved. Whilst
normal checking of data accuracy was undertaken, except to the extent
expressly set out in this report ERM:

a) did not, nor was able to, make further enquiries to assess the reliability of
the information or independently verify information provided by;

b) assumes no responsibility or liability for errors in data obtained from, the
Client, any third parties or external sources (including regulatory
agencies),

Although the data that has been used in compiling this report is generally
based on actual circumstances, if the report refers to hypothetical examples
those examples may, or may not, represent actual existing circumstances.
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Only the environmental conditions and or potential contaminants specifically
referred to in this report have been considered. To the extent permitted by
law and except as is specifically stated in this report, ERM makes no warranty
or representation about:

a) the suitability of the site(s) for any purpose or the permissibility of any
" use;

b) the presence, absence or otherwise of any environmental conditions or
contaminants at the site(s) or elsewhere; or ' '

¢) the presence, absence or otherwise of asbestos, asbestos containing
materials or any hazardous materials on the site(s).

Use of the site for any purpose may require planning and other approvals
and, in some cases, environmental regulator and accredited Site Auditor
approvals. ERM offers no opinion as to the likelihood of obtaining any such
approvals, or the conditions and obligations which such approvals may
impose, which may include the requirement for additional environmental
works.

The ongoing use of the site or use of the site for a different purpose may
require the management of or remediation of site conditions, such as
contamination and other conditions, including but not limited to conditions
referred to in this report. |

This report should be read in full and no excerpis are to be taken as
representative of the whole report. To ensure its contextual integrity, the
report is not to be copied, distributed or referred to in part only. No
responsibility or liability is accepted by ERM for use of any part of this report
in any other context.

This report:

a) has been prepared and is intended only for the Client and any party that
ERM has agreed with the Client in the Scope of Work may use the report;

~ b} has not been prepared nor is intended for the purpose of advertising,
sales, promoting or endorsing any client interests including raising
investment capital, recommending investment decisions, or other
publicity purposes;

c) does not purport to recommend or induce a decision to make (or not
make) any purchase, disposal, investment, divestment, financial
commitment or otherwise in or in relation to the site(s); and

d) does not purport to provide, nor should be construed as, legal advice.
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"EXECUTIVE SUMMARY

Environmental Resources Management Australia Pty Ltd (ERM) was commissioned
by Delta Electricity to undertake a Stage 2 Environmental Site Assessment (Stage 2
ESA) at Vales Point Power Station (herein referred to us the “Site”) in accordance
with the work scope presented in the Preliminary Environmental Site Assessment
(PESA; ERM Reference 0227637RP01) prepared by ERM.

The primary objective for the Stage 2 ESA was fo develop a baseline of environmental
conditions at the Site, as at or near the time of the sale of the Site. Data obiained
during completion of this Stage 2 ESA may also be used to inform future management
of contanmination at the Site,

Investigation Methodology

To achieve the stated objectives, ERM collected soil, sediment, surface water and
groundwater samples and submitted the samples to environmental laboratories for
analysis of Constituents of Potential Concern (COPCs). A Conceptual Site Model
(CSM) developed for the Site during the PESA was further refined and the analytical
data was compared against published environmental screening values to assess
potential risks to human health and the environment.

The following conclusions were made based on the datn collected during the
investigation.

Investigation Outcomes

o The key impacts identified included benzene in groundwater in the Vehicle
Refuelling Area and downgradient of the Asbestos Landfills, PFOS (a chemical
associated with firefighting foams) in groundwater around the boundary of the
former A Station Demolition Area and the Chlorine Plant and Total Recoverable
Hydrocarbons (TRH), benzo(a)pyrene, asbestos and metals in individual soil
samples across the Site.

o Selenium concentrations above adopted screening values were also identified in
sediment samples collected from within Wyee Creek and Mannering Lake. It is
considered likely that discharges from the Ash Dam, potentially including licensed
discharges, runoff and groundwater flow have partially contributed to these
impacts. Other potential sources within the catchment include mines, other power
stations and other industries. The selenium concentrations identified in the current
assessment were of the same order of magnitude as those identified in historic
investigations suggesting that, as a result of changes to the management of
discharges from the Ash Dam, the selenium load in Wyee Creek and Mannering
Bay sediments has not increased significantly in recent years.

o TRH and chlorinated hydrocarbons were reported in groundwater samples
collected around the boundary of former A Station Demolition Area. The former A
Station area could not be investigated directly due to ongoing demolition work and
thus a potential data gap exists in this area.

—
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o Various metals were identified at concentrations in excess of the adopted screening
values across the Site. Where metals were identified above background
concentrations, impact generally appears to be localised in distinct areas of the Site.
The Ash Dam and Coal Storage Area, where the creation of Acd Sulfate Soil
(ASS) conditions through the disturbance of alluvial sediments, historical and
current underground coal mining works andfor the long term storage of waste ash
materials and coal may have contributed to the observed metal impacts in
groundwater. Acidic groundwater conditions in the vidnity of the Vehicle
Refuelling Area also appear to have contributed to the presence of elevated metal
concentrations in groundwater in that part of the Site.

e Fly-tipped waste was identified on the soil surface on the eastern boundary of the
Whyee Rail Coal Unloader Area in the vicinity of the publicly accessible roadway.

Human Health and Environmental Risks

o With the exception of the selenium impacts identified in sediment (see below), the
impacts identified in soil and groundwater at the sites are generally unlikely to
represent a significant risk to human health andfor the environment given
appropriate ongoing management based on the current and continued use of the
Site as a Power Station.

o The selenium concentrations measured in Wyee Creek and Mannering Bay have
the potential to adversely affect marine organisms in these areas. ERM
understands that elevated selenium concentrations have previously been measured
in fish collected from Mannering Bay and that the NSW EPA has previously been
made aware of these impacts. Signage has been posted along Rutleys Road warning
the public about the potential health risks associated with the long-term
consumption of fish from this area.

o Licensed groundwater bores are not present in the immediate vicinity of the Ash
Dam, but rural residential and residential communities are located immediately to
the north, west and south. If the extraction of groundwater for potable, domestic,
stock watering or commercial purposes was to occur in these areas in the future,
the elevated metal concentrations in groundwater may be associated with risks to
human health or livestock. It is recommended that this issue is raised with the
NSW EPA when discussing the next scheduled deliverable associated with
Pollution Reduction Program (PRP) being implemented in the Ash Dam area. It is
suggested that the NSW EPA should manage ongoing communications on this
issue, given the range of potential sources of metals in groundwater in this area
and potential for the wider distribution of metals in groundwater.

o Asbestos was detected in individual shallow soil samples collected from bare
ground within the Transformer Area, Chlorine Plant and around the boundaries of
the Asbestos Landfill at concentrations in excess of the adopted human health
screening values. All of these areas of asbestos impact may represent a health risk if
Site employees were to come into contact with them. ERM understands that Delta
has recorded these sites in its Asbestos Register and that these impacts shall be
managed in accordance with Delta’s existing asbestos management procedures.

ENVIRONMENTAL RESCURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014
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Site Management and Remediation Requirements

Contamination issues that may require material management,r remediation or further
investigation, based on the current and continued use of the Site as a Power Station
include the metals impacts in groundwater in the vicinity of the Ash Dam. These
metal impacts in the vicinity of the Ash Dam are currently managed by Delta but this
is an ongoing issue which could, in a worst case scenario, be material. Estimates for
ongoing costs have not been made, as these costs will be dependent on outcome of the
Pollution Reduction Program (PRP) currently in place within the Ash Dam area and
ongoing discussions with NSW EPA. It is also noted that elevated background metal
concentrations are present in the area and that the potential exists for inputs from
current and historic mining activities and other potential sources to be material.

It is noted that conducting intrusive investigations within the B Station, Transformer
Areq and Former A Station demolition Area was not possible, due to the health and
safety issues associated with demolition works and the presence of underground
services in these areas. Further assessment may be required to identify unidentified
soil and groundwater impacts within these areas if the land use of the Site was to
change in the future.

Requirements under the Contaminated Land Management (CLM) Act 1997

ERM considers that NSW EPA would most likely continue to manage the metals in
groundwater in the vicinity of the Ash Dam under the POEO Act (1997) via the Site
Environmental . Protection License (EPL). The. Vales Point EPL includes the
requirement for monthly groundwater monitoring in the vicinity of the Ash Dam
throughout 2014. It is recommended that Delta include groundwater results from
within the Ash Dam Areq in the next scheduled report to the NSW EPA.

It is recommended that the NSW EPA is notified regarding the benzene
concentrations measured in excess of the adopted human health (drinking water)
screening levels in the Vehicle Refuelling Area and Asbestos Landfills. On the basis
that the identified benzene impacts do not appesr to be migrating offsite, it is
considered unlikely in ERM's opinion that these impacts would be considered
significant enough to warrant regulation by the NSWEPA.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014
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INTRODUCTION

On 24 November 2011, the New South Wales (NSW) Government announced
that it would divest certain State-owned electricity generation assets. In order to
support the sale of electricity generation assets owned and operated by Delta
Electricity (a State Owned Corporation), Environmental Resources Management
Australia Pty Lid (ERM) were commissioned to undertake a Stage 2
Environmental Site Assessment (Stage 2 ESA) at Vales Point Power Station.

Vales Point Power Station, herein referred to as “the Site”, is situated adjacent to
the southern shore of Lake Macquarie, near the township of Mannering Park,
approximately 35km south of Newcastle, NSW. A Site location plan is
presented as Figure 1 of Annex A. The general Site layout is presented in Figure 2
and Figure 3 of Annex A.

The works detailed herein were completed in accordance with the work scope
presented in the Preliminary Environmental Site Assessment (PESA) (ERM, 2014).

OBJECTIVES

The primary objective for the Stage 2 ESA was to gather soil, sediment, surface
water and groundwater data in order to develop a baseline assessment of
environmental conditions at the Site and within surrounding receiving

‘environments (including sediment and surface water samples from Wyee

Creek and Lake Macquarie), as at or near the time of the proposed transaction.
Data obtained during completion of the Stage 2 ESA may also be used to
inform future management of contamination issues both at the Site and in
relation to the relevant receiving environments.

APPROACH AND SCOPE OF WORK

The adopted approach and scope of works for the Stage 2 ESA works
comprised the following general tasks, in accordance with the requirements
set out in the Sampling Analysis and Quallty Plan (SAQP) defined in Annex G
of the PESA (ERM, 2014):

Preliminaries

» preparation of a site-specific Health and Safety Plan (HASP) and
Environmental Management Plan (EMP);

¢ assessment of whether suitable moniforing wells exist at the Site, and
whether they can be sampled as part of this investigation;

ENVIRONMENTAL RESCURCES MANAGEMENT AUSTRALIA 0237747 /FINAL /37 JULY 2014
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e identification of areas and constituents of potential concern additional to
those identified during the PESA (ERM, 2014) ;

* revision and amendment of the SAQP (ERM, 2014), as necessary;

» engagement of subcontractors including underground utility locators,
drillers, laboratories and surveyors;

* scheduling of Site works with Delta Electricity; and

completion of site-specific inductions and permitting.

Site Works

» ground-truthing of proposed sampling locations including clearance of
underground services as noted below;

* identification of above and below ground services in the vicinity of drilling
locations by reviewing publically available Dial Before You Dig (DBYD)
plans and site engineering drawings, and engaging suitably qualified
underground service locators;

* intrusive drilling works and environmental sampling, including soil,
groundwater, sediment and surface water sampling, in accordance with the
requirements of the SAQP (ERM, 2014); ' -

¢ laboratory analysis of selected soil, groundwater, sediment and surface
water samples for particular constituents of potential concern (COPC) in
accordance with the requirements of the PESA (ERM, 2014) and SAQP
(ERM, 2014) and as outlined in Section 4.8; and

o the survey of newly installed and existing monitoring wells by a registered
surveyor to Australian Height Datum (AHD) and Map Grid of Australia
(MGA) coordinates.

An additional round of groundwater sampling to aid in delineation of any
impact identified in the original round of groundwater sampling.

Reporting

e preparation and submission of weekly progress reporis to Delta Electricity;
and;

¢ preparation and submission of this Stage 2 ESA report at the completion of
works.

ENVIRONMENTA L RESOURCES MANAGEMENT AUSTRALLA 0237747 /FINAL/17 JULY 2014
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MATERIALITY THRESHOLD

For the purposes of this report, a consistent approach regarding the
materiality of a contamination issue has been adopted to that utilised in the
PESA (ERM, 2014) which was as follows:

» ERM adopted a materiality threshold of AUD 0.5 M (+ GST if applicable)

per contamination source;

material costs are those costs for that item to meet relevant requirements of
NSW Environment Protection Authority (EPA) under its current land use
to remediate or manage the contamination issue. Remediation or
management includes additional assessment, environmental monitoring,
management, containment or other remediation measures; and

any issue that ERM considers could have the potential to lead to
prosecution by the regulatory authorities that could lead to significant
business disruption or reputational impact has been considered material.

REPORT STRUCTURE

This Stage 2 ESA report has been prepared in general accordance with the
NSW EPA Guidelines for Consultants Reporting on Contaminated Sites {EPA,
1997), as follows:- : : : C

Section 1 - Introduction, background, objectives and scope of works;

Section 2 - Site setting including a summary of the Site history and Site
conditions;

Section 3 - Data Quality Objectives (DQOs) for the works conducted;

Section 4 - Sampling and works methodologies for completing the
investigation;

Section 5 - Results of the Stage 2 ESA works and Site-specific discussions
and recommendations; and

Section 6 - Overall Discussion

Section 7 - Conclusions.

A full list of all references is also appended to this report.
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LIMITATIONS

The findings of this report are based on the client-approved SAQF within the
PESA (ERM, 2014} and the scope of work summarised in Section 1.2 of this
report. ERM performed the services in a manner consistent with the normal
level of care and expertise exercised by members of the environmental
assessment profession. No warranties express or implied, are made.

Although normal standards of professional practice have been applied, the
absence of any identified hazardous or toxic materials on the subject Site
should not be interpreted as a guarantee that such materials do not exist on
the Site,

This assessment is based on Site inspections conducted by ERM personnel,
sampling and analyses described in the report, and information provided by
people with knowledge of Site conditions.

All conclusions and recommendations made in the report are the professional
opinions of the ERM personnel involved with the project and, while normal
checking of the accuracy of data has been conducted, ERM assumes no
responsibility or liability for errors in data obtained from regulatory agencies
or any other external sources, nor from occurrences outside the scope of this
project.

“ERM is not engaged in environmental assessment and reporting for the

purpose of advertising sales promoting, or endorsement of any client interests,
including raising investment capital, recommending investment decisions, or
other publicity purposes. The client acknowledges that this report is for the
exclusive use of the client, its representatives and advisors and any investors,
lenders, underwriters and financiers who agree to execute a reliance letter,
and the client agrees that ERM’s report or correspondences will not be, except
as set forth herein, used or reproduced in full or in parts for such promotional
purposes, and may not be used or relied upon in any prospectus or offering
circular.
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2 BACKGROUND
2.1 SITE SETTING
2.11 - Site Identification

The Site location and the Site boundaries are presented in Figures I and 2 of
Annex A. A summary of site identification information is presented in
Table 2.1.

Table2.1 Site Identification Details

~ Site Detail Description

Site Name Vales Point Power Station

Site Location Vales Road, Mannering Park, NSW

Coordinates 33°09'58"5 and 151°32'34"E.

Area Total area approximately 1700 hectares (Ha)?!
Operational area approximately 180 Ha

Owner Delta Electricity (State Owned Corporation)

Local Government Wyong Shire Council and Lake Macquarie City Council

Title Information? The Site is sub-divided inte 133 Lots within 51 separate Deposited
Plans.

Zoning? Under the Wyong Local Environmental Plan (LEP) 2012, most of the

Site including the operational area, is zomed SP2 - FElectricity
Generating Works. Smail portions of the Site, immediately south of
Wyee Bay, are zoned E2 - Environmental Conservation. Areas
designated W2 - Recreational Waterways are also located along the
shoreline immediately north eastand north west of the Site.

Under the Lake Macquarie LEP (2004), most of the Site is zoned 4(1) -
Industrial {core). Areas on the periphery of the Site are zoned 9 -
Natural Resources. Areas immediately surrounding Mannering Lake
are zoned 7(1 and 2) - Conservation (primary and secondary) and 9 -
Natural Resources. Properties zemed 1(1) - Rural were also located
south west of Mannering Lake

1.  Includes water canals, but excludes areas for associated mines.
2. A full list of relevant title information is presented in Annex C of the PESA (ERM, 2014},
3.  Detailed zoning plans are presented in Annex D of the PESA (ERM, 2014).

A number of parcels of land within the Delta Electricity property boundaries
are subject to mining leases and have been excluded from the Stage 2 scope of
works. These areas have been considered to be potential offsite sources of
contamination for the purposes of this assessment. These areas include;

e the Mandalong Mine delivery infrastructure adjacent to the Wyee rail coal
unloader;

e the Mannering Colliery; and
o the Chain Valley Colliery.

These areas are detailed in Figure 2 of Annex A.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014
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A Microfiltration (MF) Plant is located at the Mannering Park Sewage
Treatment Plant, immediately to the east of the Vales Point Site. 1t is
understood that the MF Plant site is leased from Wyong Shire Council but that
Delta Electricity owns the plant and equipment. This area has also been
excluded from the Stage 2 scope of works.

Site Features

The Site is composed of the following key features:

Vales Point Power Station and associated infrastructure, Vales Point Power
Station was built in the 1960s as a four-unit station (the former A Station).
These generating units were decommissioned in the late 1980s and the
aboveground structures were being demolished at the time of this
investigation. Vales Point now operates two 660 MW generating units, with
a total generating capacity of 1320 MW of electricity (B Station);

ash dam and associated pipelines for ash slurry and return water;

coal storage area, including a truck wash down area, refuelling and
maintenance area and settling ponds;

conveyors transporting coal from nearby mines to the Site;
waste disposal areas, including six former asbestos dumps;

several water treatment systems, including a demineralised water plant, a
chlorine plant, a reverse osmosis plant and an oil and grit trap;

buffer lands surrounding the infrastructure described above, this includes
State Environmental Planning Policy (SEPP) 14 listed wetlands to the north
and west of the Site;

the Wyee Rail coal unloader and Rail to Vales Point conveyor system
(referred to as RV conveyor system, located to the north west of the
operational area; :

a fly ash loading plant, owned and operated by Adelaide Brighton Cement
(trading as Morgan Ash), to the south east of the operational area.

For the purpose of this assessment, the Site has been divided into 21
individual Areas of Environmental Concern (AECs), according to usage and
the presence of potential sources of contamination, as follows; :

VA - B Station Operational Area;
VB - former A Station Demolition Area;

VC - Transformer Area;

ENVIRONMENTA L RESOURCES MANAGEMENT AUSTRALIA 0237747/ FINAL/17 JULY 2014
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The locations of the AECs are illustrated in Figures 6.1 to 6.6 of Annex A.
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VD - Main Dangerous Good Store;
VE - Contaminated Water Treatment Plant;
VF - Waste Oil Storage Area;
VG - Fuel Oil Installation;
VH- Vehicle Refuelling Area;
VI - Water Treatment Area;
V] - Coal Storage Area;
VK - Mobile Plant Area;
VL - Sewage Treatment Plant;
VM - Chlorine Plant;
VN - Wyee Rail Coal Unloader;
VO - Ash Dam;
VP ~ Asbestos Landfills;

VQ - Dust Line;

VR - Wyee Creek and Lake Macquarie Sediments and Surface Waters;

VS - TransGrid Switchyard;
VT - Fly Ash Plant

VU - Site Buffers and Boundaries

Surrounding Environment

The Site is surrounded by residential properties, remnant bushland and
industrial properties, as well as waterways and areas of protected wetlands.

Key industrial uses in the area include:

e Chain Valley Colliery, approximately 750 m south east of the operational -

area;

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALLA
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* Mannering Colliery, approximately 1.8 km south of the operational area;

¢ the Mandalong coal mine delivery infrastructure located approximately
5 km to the north west; and

e a municipal sewage treatment plant, located approximately 1km south
west of the operational area, or immediately west of the Site boundary.

The closest residential areas to the Site include:

¢ Mannering Park, located north of the Site approximately 600 m from the
operational area;

» Doyalson East, located approximately 300 m south of the Ash Dam

¢ Kingfisher Shores, approximately 2 km south east of the operational area
and 1.6 km north east of the Ash Dam; and

¢ Wyee, located approximately 150 m east of the Ash Dam; and

¢ Wryee Point, located directly to the east of the north western leased mine
area.

Rural residential properties are also located immediately to the north of the
Ash Dam area and to the south of the Ash Dam area along Wyee Rd. .

The Site is surrounded by areas of remnant bushland. Ecologically significant
areas or recreational areas of note surrounding the Site include:

e State Environmental Planning Policy (SEPP) No. 14 protected wetlands
located along the northern and eastern perimeter of Mannering Lake. The
wetlands located on the eastern perimeter of Mannering Lake are also
located within approximately 100 m of the Ash Dam toe drain system;

o SEPP 14 protected wetlands are also located on either side of Wyee Creek,
approximately 1 km north of the Ash Dam;

o Tom Barney Oval is located immediately to the south west of the
operational area. Based on discussions with the Site Environmental Officer,
this oval is occasionally booked out for sporting events, and is regularly .

~ accessed by the public;

» Chain Valley Bay Reserve is located 1km south of the operational area.
Public use of this area appeared to be limited based on the lack of amenities
and cleared areas; and

¢ Recreational fishing and boating activities are also undertaken in Lake
Macquarie, including Mannering Bay, Chain Valley Bay and Wyee Bay.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014



22

221

222

COMMERCIAL IN CONFIDENCE

ENVIRONMENTAL SETTING
Topography

The Site is located on the coast of Lake Macquarie, in between Wyee Bay and
Chain Valley Bay. The operational area of the Site is generally flat and lies at
an average elevation of approximately 3 m Australian Height Datum (AHD).

A ridge lies along the eastern boundary of the operational area and the Fuel
Oil Installation, Fly Ash Plant, Coal Storage Area and Mobile Plant Area are
located at between approximately 8 and 20 m AHD to the east and south of
this ridge. To the west of the operational area the Site slopes upwards
towards the Sewage Treatment Plant, at an elevation of approximately
10 m AHD.

The Ash Dam has been constructed within a natural valley, from the ridge to
the south orientated to the north east, towards Mannering Bay, with a slight
incline towards the north west, where it discharges into Wyee Creek.

The Wyee Rail Coal Unloader area lies at between approximately 18 and
50 m AHD, with a slope towards Lake Macquarie in the east.

Hydrology

~The ‘Site is located in the Lake Macquatié catchment area, with Lake

Macquarie identified as the main local hydrological feature. Local waterways
can be summarised as follows:

* Chain Valley Bay, located immediately to the north east of the Site;

* Mannering Bay with Wyee Bay immediately beyond, located immediately
north of the Site;

e the Vales Point cooling water canal, which enters the Site at Chain Valley
Bay and exits the Site at Wyee Bay;

¢ Chain Valley Retention Pond (also known as Lake Rodham), located
approximately 300 m north east of the operational area, forms a part of the
Site contaminated water management system;

* Wyee Creek and the Wyee Creek diversion channel is located along the
north western site boundary and function as patrt of the Ash Dam overflow
system;

» Mannering Lake, which forms part of the Vales Point Ash Dam;

e three settling ponds associated with the sewage treatment works on Site,
located 500 m north west of the operational area; and
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These dykes have a regional spacing of approximately 0.2 km to 2 km with
strike lengths in excess of 2km in the study area. The geology map further
indicates the presence of a north-west to south-east striking fault with a south-
westerly dip in the southern section of the ash dam.

Extensive underground coal mining activities are present in the region with
target coal seams occurring in the late Permian Newcastle Coal Measures (a
predominantly sandstone and coal sequence with lesser siltstone) that
underlie the Clifton Subgroup. The Mannering Colliery, which undermined
sections of the Site, targets the Great Northern and Fassifern coal seams. The
Great Northern seam, which overlies the Fassifern seam, is located between
approximately 140 to 155 metres below ground level (m bgl) in the area
(Centennial Coal, 2009).

The local geology, as encountered during the drilling program undertaken as
part of Stage 2 ESA, is discussed further in Section 5.1 of this report.

The GHD (2012) Delta Coast Land Management Manual identified that there is a
high risk of Potential Acid Sulfate Soil (PASS) conditions being present in a
number of areas of the Site, including areas to the north of the Ash Dam and
north east of the Power Block. A detailed delineation of PASS conditions
within the Site is outside the scope of this assessment as they are a naturally
occurring geological condition and unrelated to the operations on the Site. The

presence of actual acidic ground conditions (which may have been created via -

the disturbance and oxidation of soils or modification of hydrogeological
conditions) has been assessed via field observations (e.g. presence of jarosite)
and the measurement of field parameters including pH and ORP during
groundwater monitoring (refer to Section 4.4).

Hydrogeology
Regional Hydrogeology

From a hydrogeology perspective, the sedimentary deposits can be
categorised into the following units:

¢ Moderately permeable Quaternary sediments. While the geological map
indicates that the sediments consist predominantly of sand and gravel, the
available information from the intrusive works conducted at the Site
indicate that there is a relatively high degree of fine grained material within
the sediments (which have generally been described as sandy clay) which
would constrain the permeability of the sediments.

e Moderate to relatively highly permeable conglomerate and sandstone, with
permeability largely governed by the degree of fracturing in the
conglomerate and sandstone,

» Low permeability siltstone and claystone.
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COMMERCIAL IN CONFIDENCE

e Moderate to relatively highly permeable coal seams within the Newcastle
Coal Measures, with permeability governed by the degree of cleat
development and fracturing within the coal seams.

Regional groundwater flow is expected to be towards Lake Macquarie, which
is generally located to the north and north east of the Site. Temporal and
localised variations in the direction of groundwater flow is considered likely
given the low lying nature of the area and the presence of tidally influenced
lakes, and the effects of increased hydraulic head created by the wet disposal
ash dam.

The presence of dykes that have intruded into the Munmorah Conglomerate
further present potential localised barriers to groundwater flow. ‘

Details of hydrogeological conditions encountered during this Stage 2 ESA are
summarised in Section 5.2.

Groundwater Use

The alluvial aquifers and shallow conglomerate and sandstone aquifers are
the prime aquifers used in the region for stock and domestic supplies. Mining
activities have extensively impacted the deep coal seam aquifers in the region,
with extensive depressurisation of the coal seams having taken place in the
region. Use of the coal seams aquifers for stock and domestic purposes are

"further restricted by the general high salinity of groundwater within the coal

seams (Centennial Coal, 2009).

The NSW Natural Resource Atlas online bore register (accessed
17 December 2013) (NSW Government) identifies six groundwater bores
within a 5 km radius of the Vales Point Power Station,

One groundwater bore, located approximately 700 m north of the Site in
Mannering Park, is reportedly used for domestic purposes. The Standing
Water Level (SWL) was recorded in this well at 5.5 m bgl. One groundwater
bore, located approximately 1 km south west of the Power Station operational
area and 600 m north of the Ash Dam is reportedly used for stock (poultry)
watering purposes. The remaining four groundwater bores were reported to
have been installed for test or monitoring purposes, with SWL recorded in
three of these bores at 6 m bg].

SITE OPERATIONAL HISTORY

Construction of the Power Station commenced in 1963 with construction of A
Station, and B Station was completed in the early 1980s. Ancillary additions
have been made to the Power Station since construction was completed in the
early 1980s, including the construction of the sewage treatment area and
additional settlement ponds. At the time of completion of the Stage 2 ESA, the
A Station buildings were undergoing demolition and removal offsite.
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Further detailed information regarding the history and operation of the Site,
including historical aerial photographs, zoning and environmental approvals,
licenses and management is presented in the PESA (ERM, 2014).

NSW EPA CONTAMINATED SITE RECORDS

The Contaminated Land Management Record of Notices is a public database of
information regarding significantly contaminated land in NSW and is
managed by the NSW EPA under the Contaminated Land Management Act 1997
(CLM Act 1997).

At the time of this assessment, the Site had not been notified to the NSW EPA
as being potentially contaminated. As part of the Preliminary Baseline
Contamination Assessment & Duty to Report Contamination Central Coast Region -
Vales Point Power Station, Munmorah Power Station And Colongra Gas Turbine
(GHD, 2012) concluded that “data reviewed as part of this baseline assessment does
not indicate that notification is required. The following nearby properties were
identified on the NSW EPA List of Contaminated Lands Notified to the EPA as
properties where it has yet to be determined whether contamination is

significant enough to warrant regulation under the CLM Act 1997:

o Mannering Colliery, Rutleys Road, Doyalon, Listed as FPA Site
Management Class A, which indicated that assessment of the Site by the
EPA was still in progress. - o

s Mannering Park Mini Mart, 70 Vales Road, Mannering Park. This property

was identified as a service station. Listed as EPA Site Management Class B,
which indicated that initial assessment of the Site by the EPA was still in

progress.

o Parkview General Store, 2 Vales Road, Mannering Park. This property was
identified as a former service station. Listed as EPA Site Management
Class B, which indicated that initial assessment of the Site by the EPA was
still in progress.

PREVIOUS _ENVIRONMENT AL INVESTIGATIONS

The Site has undergone a limited number of historical intrusive soil and
groundwater assessments which are described in the PESA (ERM, 2014).
Works were generally completed to achieve compliance with EPL
requirements and Underground Petroleum Storage System (UPSS)
regulations.
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Previous environmental investigations reviewed included:

groundwater monitoring undertaken down-gradient of the ash dam by
Aurecon in 2013, Tt is understood that additional groundwater monitoring
wells were being installed by Aurecon in this area in late December 2013.
The installation of these groundwater wells is part of an additional
investigation of elevated metals concentrations in groundwater undertaken
by Delta to comply with the Pollution Reduction Programme (PRP) notice

on the POEQ licence.

surface water monitoring associated with licensed discharges as a condition
of EPL 761;

investigations associated with the Protecion of the Environment
Operations (Underground Petroleum Storage Systems) Regulation 2008
(UPSS Regulations) including routine groundwater monitoring by David
Lane Associates and Douglas Partners between 2010 and 2013; and

a preliminary (non-intrusive) baseline assessment of contamination issues
(GHD, 2012). This included a preliminary contamination risk ranking,
recommendations for contamination assessment, remediation or site
management measures and a summary of Delta Electricity’s obligations to
report under the CLM Act 1997 based on the available information for the

Site. The GHD (2012) report also identifies 14 areas of environmental

concern (AECs) at the Site.

POTENTIAL AND KNOWN SOURCES OF CONTAMINATION

Potential AECs were identified in the PESA (ERM, 2014) based upon current
operations, in conjunction with a review of chemical and waste inventories,
spill and incident information, a review of the limited soil and groundwater
investigations completed to date and discussions with Delta Electricity staff.

Potential and actual AECs identified at the Site are presented in Table 2.2.
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SENSITIVE RECEPTORS
The sensitive receptors identified in association with the Site include:

¢ indoor and outdoor human health receptors in the form of onsite and
offsite workers;

o intrusive maintenance workers both on and offsite;

+ offsite residential receptors, living in the vicinity of the operational area or
Ash Dam;

¢ recreational users of Mannering Bay, Wyee Bay and Chain Valley Bay;
s recreational users of Tom Barney Oval;
» aquifers beneath the Site and nearby potable and stock watering wells; and

e ecological receptors, including those in the vegetated buffer lands and

aquatic environments of Mannering Bay, Wyee Creek, Wyee Bay and Chain

. Valley Bay, including SEPP 14 protected wetlands along the northern and
eastern perimeter of Mannering Lake, and either side of Wyee Creek.

Onsite water bodies that are used for operational purposes, including the Ash
Dam, the cooling water canal and the various water retention, treatment and
settling ponds, are not considered to be ecological receptors.

The Delta Coast Land Management Manual (GHD, 2012) provides information
on the uses of the various areas of the Site, including operational areas
(including those allocated for power generation activities, ash storage areas,
coal conveyors, canals, pipelines and coal storage areas) and buffer lands.
Within the buffer lands are areas of vegetation and decommissioned and
operational coal mines. GHD (2012) indicates that threatened flora and fauna
has been identified in the buffer lands surrounding the Ash Dam and the
Wyee Rail Coal Unloader. -

ENVIRONMENTAL RESCURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014

17



3.1

3.2

COMMERCIAL IN CONFIDENCE

DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) were developed to define the type and quality
of data required to achieve the project objectives outlined in Section 1.1 of this
report. The DQOs have been prepared in line with the seven-step approach
cutlined in National Environment Protection (Assessment of Site
Contamination) Measure 1999 (ASC NEPC, 2013), and with reference to
relevant guidelines published by the NSW EPA, ANZECC/ARMCANZ, and
NEPC.

The DQO process is validated, in part, by the Quality Assurance and Quality
Control (QA/QC) procedures and assessment, summarised in Section 5.5 and
presented as Annex F of this report.

The seven steps of the DQO process, and how they were applied to this
assessment, are presented in the following sections.

STEP ONE: STATE THE PROBLEM

A statement of the problem is provided by the particular objectives of the
assessment as stated in Section 1.1. Background information is provided by
Sections 1 and 2 of this report, and by the conceptual site model (CSM) which
was initially developed as part of the PESA (ERM, 2014).

STEP TwO: IDENTIFY THE DECISION
Decision Statements
The principal decision to be made is:

» Are there actual or potential material contamination issues relevant to the
sale of the Vales Point Power Station?

Additional decisions to be made include:

» [s there sufficient data to provide an environmental baseline at the time of
the transaction?

o What is the nature and extent of soil, surface water and groundwater
impact on or beneath the Site?

¢ What is the nature and extent of sediment and surface water and impact to
surrounding water bodies?

s Does the impact at the Site represent a risk to human health, based on the
current and continued use of the site?
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¢ Is the impact at the Site likely to warrant notification and / or regulation
under the NSW Contaminated Land Management Act, 19977

* s material remediation likely to be required?

Adopted screening values which informed these decisions are identified
below in Section 4.10.

STEP THREE: IDENTIFY INPUTS TO DECISION
The inputs required to make the above decisions ate:

* existing relevant environmental data, taking into consideration the number
and location of existing soil and groundwater sampling locations, the
construction of existing groundwater monitoring wells and the date of the
most recent sampling events;

* direct measurement of environmental variables including soil/sediment
type, soil gas concentrations, odours, staining or other visual evidence of
potential contamination, water strike, groundwater level and water quality
parameters;

¢ collection and laboratory analysis of soil, groundwater, sediment and
.. surface water samples for identified COPCs;

¢ field and laboratory QA /QC data; and

» comparison of data against adopted screening values (outlined in Section
4.10).

STEP FOUR: DEFINE THE STUDY BOUNDARIES
Spatial Boundaries

The Site location and description is provided in Section 2. Figures identifying
the Site boundary and investigation areas are presented in Amnex A. The
investigation included the surface and subsurface soils as well as groundwater
beneath the site but the vertical boundaries of the investigation were limited
to the depth of borehole advancement,

Temporal Boundaries

Temporally, the study is intended to provide a baseline assessment of the
nature and extent of contamination at the Site, and in relevant receiving
environments, as at or near the time of completion of the proposed transaction
to the extent practicable.
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Constraints within the Study Boundaries

Constraints on the delivery of the objectives of the Stage 2 ESA program
within the study boundaries included:

¢ location of underground or overhead services or infrastructure;

+ the condition of existing monitoring wells; and

. e access restrictions, such as flooded areas.

STEP FIVE: DEVELOP A DECISION RULE

The DQOs were designed to facilitate the collection of adequate soil, sediment,
surface water and groundwater data to address the decisions in Step 2 of the
DQO process. Decision Rules were therefore developed both in relation to
evaluating the nature and extent of soil, surface water and groundwater
impact on or beneath the Site and the adequacy of the data set, as outlined
herein.

Sample Locations

Where these constraints were identified, boreholes and monitoring wells were

~ moved (where possible to nearby locations). and where drilling was not

feasible, surface soil samples were collected to assess direct contact pathways.
Additionally monitoring wells that could not be successfully drilled to depth
were converted to soil bores. '

In areas which could not be accessed for drilling or where the
abovementioned constraints prevented the installation of groundwater
monitoring wells, monitoring wells were located around the perimeter of the
inaccessible area where possible. The distribution of monitoring wells around
the perimeter of AECs was then evaluated to assess whether it provided an
understanding of groundwater conditions up-gradient and down-gradient to
assess the potential extent of contamination and identify potential for
migration of contaminants.

Deviations from the Stage 2 program were tracked during the course of the
investigation via the weekly progress spreadsheet and were communicated to
the relevant project stakeholders.

A summary of the investigation locations proposed and installed and
evaluation of the adequacy of spatial coverage of the Site is presented in
Section 4.1 of this report.
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Field and Laboratory QA/QC

The reliability of soil, sediment, surface water and groundwater data was
assessed based on comparison with acceptable limits for field and laboratory
QC samples outlined in relevant guidelines made or approved under the CLM
Act 1997, including the ASC NEPM (NEPC, 2013).

In the event that acceptable QC limits were not met, the field observations of
the samples were reviewed for obvious sources for the non-conformance (such
as an error in sampling, preservation of sample(s) or heterogeneity of
sample(s), etc.) If obvious sources of the non-conformance were not identified,
liaison with the laboratories was undertaken to identify the issue that had
given rise to the non-conformance.

In the event that acceptable QC limits were not met, the impact of these non-
conformances was also evaluated in relation to adequacy of the data set
facilitate the collection of adequate soil, sediment, surface water and
groundwater data to address the decisions in Step 2 of the DQO process.

The acceptable limits on decision errors applied during the review of the
results are discussed in Section 3.6 and a summary of the QA/QC procedures
is presented in Section 4.9 and Annex F of this report.

Screening Values

Groundwatet, sediment and surface water data, along with the maximum,
minimum, mean, standard deviation and 95% upper confidence limit (UCL) of
the mean concentration (if required) were compared to screening values to
provide a screening value assessment of potential risks that may be associated
with the SPR linkages that have been identified for this Site.

The adopted screening values have generally been sourced from guidelines
made or approved under the CLM Act 1997, which includes the ASC NEPM
(ASC NEPC, 2013). Where alternative sources have been utilised, appropriate
justification has been provided. The specific assessment levels adopted are
presented alongside the analytical data in the summary tables presented in
Tables 4a-u and 5a-u of Annex B. The screening values are discussed in detail in
Section 4.10.

Individual soil, groundwater, sediment and suxface water data, along with the
maximum, minimum, mean, standard deviation and 95% upper confidence
limit (UCL) of the mean concentration (if required) were compared to adopted
screening values.
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Exceedance of adopted screening values does not necessarily indicate the
requirement for remediation and/or a risk to human health or the
environment. The approach to the screening of the data gathered in this
assessment has generally been to initially adopt conservative assessment
values. Any exceedances of these values have then been evaluated on a case
by case basis, in light of the specific characteristics of the individual sample
and the area of the Site from which the sample was collected. The extent of the
impact, the potential for receptors to be exposed to the impact, and regulatory
compliance was also considered.

If individual or 95% UCL concentrations exceeded the adopted screening
values and these exceedances were evaluated to be associated with a
potentially complete SPR linkage, these results were considered to be
indicative of actual or potential material contamination issues relevant to the
sale of the Site, as per DQO Step 2 (Section 3.2).

Appropriateness of Laboratory Limit of Reporting

Comparison of the laboratory Limit of Reporting (LOR) to the screening
values has been undertaken to confirm that the screening values are less than
the laboratory LOR. In the event that the screening value is greater than the
laboratory LOR, consideration has been given to the significance of this result,
with specific reference to addressing the Decisions in Step 2 of the DQO

| process;

An evaluation of the screening values with reference to the laboratory LORs is

- provided in Section 5.5.

STEP SIx: SPECIFY LIMITS ON DECISION ERRORS

The primary output from Step 6 of the DQO Process is a set of acceptance
criteria that the collected data should achieve in order to minimise the
possibility of either making a decision error or failing to keep uncertainty
limits with acceptable levels (US EPA , 2006).

The acceptable limits on decision errors applied during the review of the
results has been based on the Data Quality Indicators (DQIs) of Precision,
Accuracy, Representativeness, Comparability and Completeness (PARCC) in
accordance with (NHMRC and NRMMC, 2013) National Environment
Protection (Assessment of Site Contamination) Amendment Measure 2013,
Schedule B3 - Guideline on Laboratory Analysis of Potentially Contaminated
Soils.
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The potential for significant decision errors was also minimised by:

s completing a robust QA/QC assessment of the validation data and
application of the probability that 95% of data will satisfy the DQls,
therefore a limit on the decision error would be 5% that a conclusive .
statement may be incorrect (see Section 4.9);

» assessing whether appropriate sampling and analytical density has been
achieved for the purposes of providing a baseline of soil, sediment and
groundwater conditions at the point of transaction (see Section 4.1); and

» ensuring that the screening values adopted were appropriate for the
ongoing use of the site as a power generation facility (see Section 4.10}.

STEP SEVEN: DEVELOP (OPTIMISE) THE PLAN FOR COMPLETING THE WORKS

The DQQOs have been developed based on a review of existing data and
discussions with Delta Electricity. If data gathered during the assessment
indicated that the objectives of the assessment programme were not being
met, the sampling design (including sampling pattern, type of samples and
analytes) was adjusted accordingly using feedback (where necessary) from
project stakeholders.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747/ FINAL /17 JULY 2014

23



4.1

COMMERCIAL IN CONFIDENCE

INVESTIGATION METHODOLOGY

SAMPLING LOCATIONS

Based on a review of the available data, the most appropriate sampling design
to achieve the stated project objectives was considered to be primarily based
on a judgemental (targeted) sampling program, which provides good
coverage of operational areas and minimal additional sampling undertaken to
provide spatial coverage for low risk areas of the site (e.g. buffer lands) or to
fill material data gaps within the CSM.

Given the scale of the site, different sampling densities were adopted based on
estimated confamination risk and logistical constraints of different areas of the
site. The sampling approach was generally in accordance with the NSW EPA
Sampling Design Guidelines (NSW EPA, 1995) which does not recommend a
minimum number of sampling points for sites larger than 5ha. As

tecommended in these guidelines, the Site has been divided into smaller areas

of concern based on a review of historical activities and identified potentially
contaminating activities. Judgemental sampling was adopted to target
potential sources for all AECs.

Itis noted that intrusive investigations were limited to areas where access and
site activities enabled investigations to occur without unacceptable health and

safety risks 0 pérsonnel and/or unacceptable disruption to site operations.

The sampling plan was discussed with site management prior to the
commencement of works to assess this risk and was subject to alteration.

The main constraints on the implementation of the Stage 2 program were the
presence of subsurface and overhead utilities and access restricons within
the buffer zone. Where these constraints were identified, the Decision Rules

~outlined in Step 5 of the DQO process (Section 3.5.1) were implemented

The proposed Stage 2 program included soil samples from 188 locations and
groundwater samples from 133 locations. The completed Stage 2 program
included soil samples from 173 locations and groundwater samples from 89
locations. An evaluation of the proposed and completed investigation
locations for each AEC is provided in Table 8 of Annex B and on this basis it is
considered that the number and distribution of completed boreholes and
monitoring wells is sufficient for characterising soil and groundwater
conditions for the purpose of this baseline assessment.

Deviations from the Stage 2 program were tracked during the course of the
investigation via the weekly progress spreadsheet and were communicated to
the relevant project stakeholders. An extract of the weekly progress
spreadsheet is provided below as Table 4.1 which highlights locations
proposed but abandoned and the monitoring wells proposed but changed to
soil bores during the course of the investigation.
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Vales Point Power Station - Locations Abandoned or Changed to Soil Bores

AEC Location ID

Location Type

Change
Details

Comments

VA

VA_MWO7

Menitoring Well

Abandoned

VA

VA_MWOS

Monitoring Well

Abandoned

VA

VA_SB04

Soil Bore

Abandoned

Abandoned due to proximity of
overhead and underground services.
Surface is concrete hardstand.

VB

VB_MW04

Monitoring Well -

Abandoned

Abandoned due to proximity to critical
services (stormwater and sewer which
could not be identified using CAT
GPR). Surface is concrete hardstand.

VB

VB_MW06

Monitoring Weil

Abandoned

Locations are in an area containing
deep stormwater drains and thick
concrete rails used to move
transformers. Not possible to drill in
this location. Not possible to move
location as area is confined by canal
and former A station

VB

VB_MWO07

Monitoring Well

Abandoned

Abandoned due to proximity to critical
services (High Voltage Kiosk) that are
not shown on plans. No safe location to
move to.

VB

VB_5B02

Soil Bore

Abandoned

Abandoned due to the presence of
multiple services in the area. No safe
area to move location to. -

A%

VB_5B04

Soil Bore

Abandoned

Locations are in an area containing
deep stormwater drains and thick
concrete rails used fto move
transformers in the area. Not possibie
to drill in this location. Not possible to
move location as area is confined by
canal and former A station

vC

VC_MWO03

Monitoring Well

Changed to
shallow
soil bore

Shallow soil sample collected only due
to the presence of multiple services in
the area. No safe area to move location
to.

vC

VC_5B02

Soil Bore

Abandoned

Abandoned due to proximity to
stormwater pipes and anchor points for
transformer rails. Concrete in this area
likely to be 600 mm thick te support
the weight of transformers

VE

VE_MW01

Monitering Well

Changed to
shallow
soil bore

Shallow soil sample collected only, due
to the presence of multiple services in
the area. No safe area to move location
to due to the presence of a slope on one
side and services on 3 other sides.

VI

VI_MW03

Monitoring Well

Abandoned

Abandened due to proximity of
services, overhead cable trays and
underground services.
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Change

AEC  LocationID  Location Type , Comments
Details
Changed to  Changed to a shallow soil bore due to
VI VI_5B01 Soil Bore shallow the presence of multiple services in a
soil bore small area.
Abandoned due to proximity of
VI VI_5802 Soil Bore Abandoned services, overhead cable trays and
underground services,
. Changed to Changed to a shallow soil bore due to
VL  VIL_SBO1 Soil Bore shallow the proximity of main electrical
soil bore services
Changed to a shallow soil bore as there
is no safe location to advance a
Changed to itoring well. The location is ina 2
VM VM_MWO02 Monitoring Well shallow monriorig wew. Lhe masm
soil bore wide area between a canal and a
| POLRO building and contains multiple
services.
. Changed to  Changed to a shallow soil bore due to
VM VM _MWO05  Monitoring Well shallow the proximity of services, overhead
soil bore cable trays and nnderground services,
d t i
L
VM  VM_SBOL  Soil Bore shallow 1o % s
. , monitoring well. The location contains
soil bore . .
multiple services.
VN  VN_MW04  Monitoring Well. Abandoned
Abandoned due to flooding in the area
and therefore lack of access
“VN - VNZMWI11 - Monitoring Well Abandoned - =
VO . VOMWI16 Monitoring Well C}'langed to Cha.r-lge_d to soil bore due to th.e .
soil bore proximity to the Jemena gas pipeline
Abandoned as there is no safe location
VI VI_MWO02  Monitoring Well Abandoned  to drill due to topography and large
truck turning circle.
_ Changed to Changed to a s0il bore due to the
VT  VI_MWO03a Monitoring Well ang location being within the turning circle
soil bore
of trucks, :
Changed to  Changed to a shallow soil bore due to
VU  VU_MWI11  Monitoring Well shallow bushy terrain and lack of access for
soil bore drilling equipment.
VU  VU_MWIS Monitoring Well < angedto
soil bore Changed to soil bore due to the
preximity to the Jemena gas pipeline.
VU  VU_MWI19 Monitoring Well Abandoned )

Notes: extract from Weekly Progress Report

Final investigation locations are presented in Figures 6.1 fo 6.6 of Annex A.
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SITE INSPECTION

The work areas of the Site were inspected and the soil and groundwater
sampling locations were marked out to target identified Site features and
potential contamination sources. At the same time as clarifying the
investigation locations, sub-surface utilities were marked out using an
appropriately qualified service locator. Ground penetrating radar (GPR) and
Cable Avoidance Tool (CAT), along with DBYD plans and Site engineering
drawings were utilised to identify underground services and utilities.

SOIL INVESTIGATION
Soil Sampling Procedure

Soil investigation and sampling works were underfaken in general accordance
with ERM’s Standard Operating Procedures (SOPs). The location and number
of sampling locations are presented within Figures 6.1 to 6.6 of Annex A and
listed by AEC (Area VA - Area VU) in Table 1 of Annex B.

Where practicable, all boreholes were advanced to an initial depth of 1.5 m bgl
using either hand augering or Non-Destructive Digging (NDD) techniques in
accordance with ERM’s sub-surface clearance procedures. Drilling and soil
sampling of subsurface material beyond 1.5 mbg], were undertaken using a

Geoprobe®  drilling rig with a continuous push’ tube sampler where

conditions allowed. Other methods of borehole advancement included solid
stem mechanical augering, and air rotary methods, where bedrock was
encountered or subsurface material could not be penetrated using push tube
methods.

Regardless of the drilling methodology adopted, soil sampling techniques
which minimised the potential for loss of volatiles were utilised. Where the
collection of undisturbed samples was not possible {e.g. during hand
augering) the potential for loss of volatiles was minimised by sampling from
larger clods and minimising the duration between sample excavation and
placement into the sample container.

Field screening was conducted in accordance with ERM’s SOPs using a photo-
jonisation detector (PID) fitted with a 10.6eV lamp, calibrated at the
beginning of each working day. Calibration certificates are presented in Annex
E. Where practicable, soil was collected at 0.5 m depth intervals (or where
significant changes in lithology were identified) to 2 m bgl and at 1 m depth
intervals thereafter. Soil samples were placed in a zip lock bag, sealed and
screened for the presence of ionisable volatile compounds. Where the
presence of volatiles or other impact was suspected, additional samples were
collected.
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Soil properties were logged by an appropriately trained and experienced field
scientist in general accordance with Australian Standard AS 1726-1993,
Geotechnical Site Investigations (Standards Association of Australia, 1993).
Representative soil samples were collected for laboratory analysis at selected
locations, based on visual and/ or olfactory evidence of the following:

» multiple layers of fill material;
» changes in the soil profile; and
¢ potential impact.

Soil samples were collected, to the extent practicable, in accordance with
techniques described in Australian Standard A54482-2005 (Parts 1 and 2) to
maintain the representativeness and integrity of the samples. Soil samples for
laboratory analysis were collected from either the hand auger or directly from
the push tube core. No samples were collected for laboratory analysis from
solid flight augers, unless otherwise stated within borehole logs presented in
Annex D. The frequency and nature of field QA/QC samples collected during
the assessment works are summarised in Annex F. :

Soil samples were generally labelled using the nomenclature presented i
Table 4.2 (below).

" Sample Naming Protocol
Sample Identification
Sample taken from shallow hand auger soil bore or deeper soil VA_SB01_0.5
bore, SBO1 at depth of 0.5 m bgl, within work area VA
Sample taken from depth of 5 m bgl from a soil bore to be installed VA_MWO07_5.0
as Monitoring Well MWO07, within work area VA :
Sediment samples taken from 5501 within work area VM ata depth VM_S501_0.25
of 0.25 m below the surface of the sediment.
Surface water samples taken from SWQ1 within work area VG VG_5wot

Sample jars were sealed and immediately placed in an insulated cooler, on ice,

-and stored to reduce the potential for loss or degradation of volatile

compounds. Samples were shipped under chain of custody documentation to
the analytical laboratory. Trip blanks and field blanks were used to assess
whether cross contamination occurred during the sample collection process.

No potential asbestos containing material (ACM) was identified at the surface
or during the investigation works, and there were no ACM fragments
submitted for analysis. Discrete 500 mL samples of soil were collected in snap
lock bags during NDD for laboratory analysis for asbestos fibres. These
samples were submitted to the laboratory for asbestos identification and
(where identified) quantification (%w/w analysis) in accordance with the WA
DOH guidelines (WA DOH, 2009).
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Decontamination Procedure

Down-hole drilling and non-single use sampling equipment was
decontaminated by initially removing any residual soil with a stiff brush and
then washing the equipment in a 2% Decon 90 solution and rinsing with
potable water.

Soil Bore Reinstatement

Upon completion, soil bores were backfilled and the surface covering
reinstated to match existing.

Management of Waste Materials Generated During Drilling

Non-liquid waste materials generated during drilling works were stored on-
site in stockpiles inside a temporary bund in a designated area near the Vales
Point Power Station Ash Dam, prior to disposal within the Ash Dam in
accordance with environmental licence conditions.

GROUNDWATER INVESTIGATION

Monitoring Well Construction

__Selected boreholes were convertéd to groundwater -monitoring - wells -in

accordance with ERMs SOPs. The groundwater monitoring well locations are
presented in Figures 6.1 to 6.6 of Annex A. The following methodology was
implemented to install new monitoring wells:

o wells were constructed of heavy duty 50 mm diameter class 18 uPVC with
factory slotted screen (0.4 mm slots) and plain well casing. Where
practicable, the wells were screened within groundwater bearing strata in
accordance with ERMs SOPs with consideration of potential regional and
seasonal fluctuations of the water table and constructed to allow the
potential ingress of Non-Aqueous Phase Liquids (NAPL);

o following drilling, the well casing and screen were inserted into the drill
casing. Washed and graded filter sand was poured into the annulus
between the well screen and casing wall, ensuring that the sand covered
the entire screened level and extended approximately 0.5 m above the top
of the well screen;

s bentonite granules were then poured on top of the sand to an approximate
thickness of 1 m and hydrated to effectively seal off the well from surface
water or perched/shallow groundwater inflows; and
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» the remaining annulus from the top of the seal to the base of the concrete
was grouted with cement/bentonite grout to within 0.25 m of the surface
‘and the final 0.25 m reinstated with concrete and a heavy duty well cover
(flush gatic cover or raised monument as appropriate). The well casings
were sealed with air-tight, lockable ‘Envirocaps’.

Following monitoring well installation, each well was developed using a
submersible 12V electric ‘Typhoon’ pump to remove any fine or granular
materials or contaminants potentially introduced during drilling and to
optimise hydraulic connectivity with the surrounding aquifer. Wells were
considered developed when either a minimum of 10 well volumes had been
removed, when water quality parameters had stabilised or if the well was
developed dry prior to this.

Monitoring well construction details are presented within the borehole logs in
Annex D.

Groundwater Purging and Sampling Protocol

Groundwater purging and the sampling of newly installed monitoring wells
generally occurred at least one week following monitoring well installation
and development, to allow subsurface conditions to stabilise. Both new and
existing monitoring wells were purged and sampled as outlined below.

The presence of odours was noted, where appliéaEle,'foH'd'Wirig' removal of the

well cap and prior to purging. Any odours were described by reference to
their intensity and character.

Following a period of no pumping (as a minimum 24 hours), wells were
dipped to gauge the depth to groundwater, and the potential presence and
depths of NAPLs.

Monitoring wells were purged using either a thoroughly decontaminated
peristaltic or micro purge pump under low flow conditions, where
hydrogeological conditions allowed, until sufficient water has been removed
to obtain stabilised measurements of pH, conductivity, oxidation-reduction
potential (ORP), temperature and dissolved oxygen which was calibrated
prior to use. The stabilisation criteria are as described below.

Water quality parameter stabilisation criteria

Parameter Stabilisation criteria

pH ' + 0.1 pH unils

Blectric Conductivity (EC}) 1 3% (pS/cmor mS/ oy

Temperature £ 0.5°C

Oxidation Reduction Potential {(ORP} +10mV

Dissolved Oxygen (DO) + 03 mg/L
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It is noted that both ORP and DO are typically slower to stabilise than the
other parameters. Where ORP and DO did not stabilise, therefore, greater
weight was given to pH and EC as the stabilising parameters.

Low-flow sampling techniques were used to obtain samples that were
representative of the local groundwater environment at the Site. The inlet of
the low-flow purge pump was placed approximately 50 cm from the base of
the well in order to obtain a representative sample. Water éamples were
collected using equipment dedicated to each monitoring well to reduce the
potential for cross-contamination between sampﬁng locations.

The following order of sampling was adopted:

e samples to be analysed for volatile compounds placed into 40 mL amber
vials;

¢ samples to be analysed for semi-volatile compounds placed intc one
100 mL solvent washed amber bottles and one, 1 litre solvent washed
amber bottle (for inter-laboratory duplicate samples);

¢ samples to be analysed for dissolved metals filtered through disposable
0.45 pm filters and placed in 60 mL plastic bottles preserved with nitric
acid, or 60 mL unpreserved plastic bottles for ultra-trace metals;

' samples to be analysed for ferrous iron filtered through disposable 0.45 um
filters and placed in 60 mL plastic bottles preserved with hydrochloric acid;

and

e samples to be analysed for major cations and anions placed in an
unpreserved 250 mL plastic bottle.

Light Non-Aqueous Phase Liquid (LNAPL) was not observed at any of the
sampling locations or detected with an interface probe.

The containers were filled, where practical, to minimise headspace, before
being sealed and appropriately labelled. Labels included the following
information:

¢ sample identification number;
¢ sampler;
¢ jobnumber; and

o date of collection.

Samples were sealed and immediately placed in a cooler on ice to minimise
potential for degradation of the sample. All samples were shipped under
chain of custody documentation to the analytical laboratories.
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Waste Material Generated During Groundwater Development/Purging

With approval from Delta Electricity, waste water from development and
purging of groundwater monitoring wells was disposed of into the Ash Dam.

SURVEYING

All soil bore investigation locations were digitally located by field staff with a
handheld Global Positdoning System (GPS) unit. Additionally, all
groundwater monitoring wells were surveyed by a registered surveyor
(Monteith and Powys) to AHD for elevation and MGA coordinates for
location. Survey data is presented in Annex [. The elevation of the highest
point of the top of the uPVC well casing was surveyed to facilitate appropriate
groundwater elevation calculations and groundwater flow direction
interpretations.

SEDIMENT INVESTIGATION

Sediment samples were collected from within Wyee Bay, Chain Valley Bay,
Wyee Creek and the Wyee Creek diversion channel, and Mannering Bay.

Sediment samples were collected in general accordance with the

“methodologies outlined in CSIRO Handbook for Sediment Quality Assessment

{2005). Sediment was collected from each sampling location with either a
stainless steel van Veen grab sampler or a polycarbonate push tube.

The grab sample was inspected and if it was deemed to be of acceptable
quality i.e. van Veen fully closed, the sediment-water interface undisturbed
with no evidence of loss of fines, and sufficient sample volume, the sediment
was transferred to a container and homogenised.

The samples collected using polycarboﬁate push tubes were laid out within a
one metre core catcher and split into multiple depths for sampling.

If there was insufficient sample volume in a single grab or core sample, but
the sample was otherwise of acceptable quality, sediment from multiple
grabs/ cores was included in the sample.

Sample handling and labelling procedures were consistent with those adopted
for soil sampling and those outlined in Handbook for Sediment Quality
Assessment (CSIRO, 2005). The sediment volume, colour, grain size, odour, and
presence of debris, organic matter, or biota were noted. Sediment samples
were transferred to laboratory supplied glass jars for chemical analysis and
500 mL ‘snaplock’ bags for grain size analysis. Care was taken to minimise
head space in the sample jars to reduce the potential for loss of volatile
COPCs. The samples were stored on ice and transported under chain of
custody to the analytical laboratory. '
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The van Veen, core and all other equipment used in the process of collecting
the sediment samples were decontaminated (using the same procedures as
those previously outlined for soil sampling equipment) between sampling
locations.

SURFACE WATER INVESTIGATION

Surface water samples were collected from Lake Macquarie and Wyee Creek.

“Surface water samples were collected approximately 1m from the bottom

using a van Dorn sampler. If there were any locations where water depth was
not sufficient for van Dorn deployment, samples were collected by hand,
holding the sampling container beneath the surface of the wafter with the
container facing upstream, while avoiding disturbing substrate.

Sample containers were sealed and immediately placed in a cooler on ice to
reduce the potential for degradation of organic compounds. The samples were
transported under chain of custody documentation to a NATA accredited
laboratory at the end of each day.

A calibrated water quality meter was used to measure field parameters
including pH, conductivity, oxidation reduction potential, temperature, total
dissolved solids (TDS), and dissolved oxygen. Observations of the general

condition of the surface water and its surrounds were recorded during

sampling.

LABORATORY ANALYSIS

The laboratories used for the investigations were accredited by the National
Assodiation of Testing Authorities (NATA), Australia. The primary laboratory
used for soil and groundwater analysis was ALS Environmental Pty Lid
(ALS). Inter-laboratory duplicate samples were analysed by a secondary
laboratory, Envirolab Services Pty Ltd (Envirolab). The analytical methods
used by each laboratory are provided in the laboratory certificates in Annex H.

Soil, sediment, groundwater and surface water samples were analysed for the
following COPCs:

¢ metals and metalloids (arsenic, cadmium, chromium, copper, nickel, lead,
mercury, selenium and zinc);

s Total Recoverable Hydrocarbons (TRH),; and
e Polycyclic Aromatic Hydrocarbons (PAHs).

Additional contaminants of concern were analysed within individual AECs to
target specific sources of contamination or if required based on observations
made in the field.
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These contaminants include:

e Polychlorinated Biphenyls (PCBs) - related to use of PCB-containing
transformer oil on site; '

¢ Volatile Organic Compounds (including benzene, toluene, ethylbenzene
and xylenes - BTEX); and

e Perfluorooctane sulfonate (PFOS) and Perfluorooctanoic acid (PFOA) - to
target areas where fire retardants may have been used or stored;

s Asbestos (soil only).

Selected soil samples were also analysed for the following to allow for
adoption of appropriate screening values: '

Total Organic Carbon (TOC);

Particle Size Distribution (PSD);

Electrical Conductivity (EC); and

pH and Cation Exchange Capacity (CEC).

 QUALITY ASSURANCE/ QUALITY CONTROL

A detailed QA /QC report including field procedures, laboratory methods and
an analysis of QA/QC results from the investigation is provided in Annex F.
QA/QC information incorporating inter-laboratory and intra-laboratory
duplicates, rinsate samples and trip spike/blank samples are also tabulated in
Annex F.

In summary, the QA/QC data reported by ALS for soil and groundwater
samples and field duplicate results were generally free of systematic and
method biases and were assessed to be of sufficient quality for the purposes of
this investigation.

There were some instances where the adopted screening values were less than
the laboratory LOR. These potential non-conformances are discussed in
Section 5.5 of this report.

DATA SCREENING

Individual soil, groundwater, sediment and surface water data, along with the
maximum, minimum, mean, standard deviation and 95% upper confidence
limit (UCL) of the mean concentration (if required) were compared to adopted
screening values.
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The screening values adopted for the Site are designed to provide a screening
value assessment of potential risks that may be associated with the SPR
linkages that have been identified for this Site. The specific assessment levels
adopted are presented alongside the analytical data in the summary tables
presented in Annex B. The approach to the screening of the data gathered in
this assessment has generally been to initially adopt conservative assessment
values. Any exceedances of these values have then been evaluated on a case
by case basis, in light of the specific characteristics of the individual sample
and the area of the Site from which the sample was collected.

The adopted screening values have generally been sourced from guidelines
made or approved under the CLM Act 1997, which includes the ASC NEPM
(ASC NEPC, 2013). Where alternative sources have been utilised, appropriate
justification has been provided.

Soil Screening Values

Soil data was assessed against investigation criteria published in the NEPC
(2013) National Environment Protection (Assessment of Site Contamination)
Measure 1999, Schedule Bl - Guideline on Investigation Levels for Soil and
Groundwater (ASC NEPC, 2013), including;

o Health Investigation Level (HIL) - ‘D’ Commercial/ Industrial

e Health Screening values (HSLs) for Vapour Intrusion and Direct Soil - ‘D’
Commercial/ Industrial

o Ecological Investigation / Screening values (EILs/ESLs) - for areas of
ecological significance and commercial industrial areas (as applicable).

o The Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE, 2011) Technical Report No. 10
HSLs for Vapour Intrusion and Direct Contact - Intrusive Maintenance
Workers (labouring within shallow trenches).

The ElLs/ESLs for commercial/ industrial areas have been adopted across the
Site and the EILS/ESLs have been adopted only in areas where threatened
and/or endangered species have been identified (ie. AECs including the Ash
Dam, Wyee Rail Coal Unloader area and Site Buffers and Boundaries).

Laboratory analysis for pH and CEC is required to establish site specific
FiLs/ESLs, and an assessment of background conditions is necessary. The
establishment of EIls/ESLs was undertaken, and sample locations in
buffer/boundary locations were utilised in establishing background
conditions. The details of the calculations used to establish Site specific
EILs/ESLs are provided in Annex .
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The ASC NEPM (2013) also provides EILs for aged and fresh contamination
for the metal constituents Ni, Cr III, Cu, Zn and Pb. For the purposes of EIL
derivation, a constituent incorporated in soil for at least two years was
considered to be aged. Given that the Site has been operational since the 1960s
and no significant individual release events of these metals have been
recorded, any identified impacts are likely to primarily represent aged
contamination. The EILs for aged contamination have been adopted.

The ASC NEPM (2013) and CRC CARE (2011) Health screening values for
petroleum hydrocarbons in soil and groundwater provide Health Screening values
(HSLs) for soil and groundwater impacts located at depths from 0 to 4+ m bgl
in soil types ranging from sand to clay and Health Investigation Levels (HILs)
for- shallow soil impacts. The screening values for sandy soils have been
adopted across the Site, as a conservative approach. The significance of any
exceedances of the HILs/HSLs have been evaluated on a case by case basis,
with reference to the use of the area of identified potential concern.

Groundwater and Surface Water Screening Values

Water data has been assessed against investigation criteria published in NEPC
(NEPC, 2013) National Environment Protection (Assessment of Site Contamination)
Amendment Measure 2013 (No. 1), Schedule Bl - Guideline on Investigation
Levels for Soil and Groundwater including;

o Australia and New Zealand Environment and Conservation Council and

Agriculture and Resource Management Council of Australia and New
Zealand (ANZECC and ARMCANZ, 2000) Australian and New Zealand
Guidelines for Fresh and Marine Water Quality - Trigger values for marine
water, level of protection 95% species;

¢ National Health and Medical Research Courcil and National Resource
Management Ministerial Council (NHMRC and NRMMC, 2013) Australian
Drinking Water Guidelines Paper 6 National Water Quality Management

Strategyy;

o National Health and Medical Research Council (NHMRC , 2008) Guidelines
for Managing Risks in Recreational Waters - note that these will be applied
with reference to (ANZECC/ARMCANZ, 2000) and (NHMRC and
NRMMC, 2013) referenced above; and ,

o Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE, 2011) Technical Report No. 10,
Health Screening values for Petroleum Hydrocarbons in Soil and Grounduwater.
HSLs for Vapour Intrusion - ‘D’ Commercial and Intrusive Maintenance
Worker (Shallow Trench).
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The groundwater beneath the Site is not considered to be an ecological
receptor of concern in itself, but the trigger values for the protection of 95% of
matine species have been adopted across the Site to evaluate potential risks
associated with the discharge of groundwater into' the marine environment of
Lake Macquarie.

Groundwater is not extracted for potable use across the Site. The National
Health and Medical Research Council (NHMRC) (2011) Australian Drinking
Water Guidelines, however been adopted across the Site to evaluate the
requirement to report groundwater contamination across the Site, in
accordance with the DECC (2009) Guidelines on the Duty to Report
Contamination under the Contaminated Land Management Act 1997, The potable
use of groundwater has been considered for areas in proximity to residential
areas - namely AEC VO (Ash Dam) and VU (Site Buffers and Boundaries).

Sediment Screening Values

Sediment quality data have been assessed against screening values published
in:

¢ (ANZECC and ARMCANZ, 2000) Australian and New Zealand Guidelines for
Fresh and Marine Water Quality - Interim Sediment Quality Guidelines
(ISQGs), or the equivalent Commonwealth of Australia (DEWHA, 2009)

~ National Assessment Guidelines for Dredging. (ANZECC/ ARMCANZ, 2000).

Where no Australian endorsed assessment levels are available reference has
been made to the following National Institute of Public Health and the
Environment (RIVM) document:

. (RIVM, 2001) Ecotoxicological serious risk concentrations for soil, sediment and
(ground)water - updated proposals for first series of compounds.

It is noted that these guideline values have no regulatory standing in NSW
and hence these values have been adopted to provide a high level evaluation
of potential ecological risk and have not been used to assess the duty to report
requirements under the Contaminated Land Management (CLM) Act 1997.

Screening values for Perfluorooctane Sulfonate (PFOS) And Perfluorooctanoic
Acid (PFOA)

Soil

No authoritative screening criteria have been published within Australia for
assessing chronic risks to human health from either perfluorooctane sulfonate
(PFOS) or Perfluorooctanoic acid (PFOA) in soils. As such, a literature review
and web-based research were conducted to identify conservative screening
values for these COPCs. ‘
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Values of 6 mg/kg and 16 mg/kg were adopted for PFOS and PFOA in soil
respectively, based on recently published US EPA Region 4 guidance Emerging
Contaminants Fact Sheet -PFOS and PFQOA, May 2012 (US EPA, 2009} for
residential land-use settings. Whilst these criteria are acknowledged to be
designed for application to a more sensitive land-use, they are considered
appropriate to inform requirements for more detailed, or site-specific, risk
characterisation.

It is noted that these guideline values have no regulatory standing in NSW
and hence these values have been adopted to provide a high level evaluation
of potential ecological risk and have not been used to assess the duty to report
requirements under the CLM Act (1997).

Groundwater

No authoritative guidelines have been published in Australia for PFOS or
PFOA in groundwater, protective of human health or the environment.

Whilst groundwater is not used on-site for potable supply, in the absence of a
more appropriate guideline, a health screening values of 0.2 and 0.4 pg/L for
PFOS and PFOA respectively in groundwater have been adopted These
values are proposed by the US EPA (2009).

Whilst groundwater beneath the Site is not considered to be an ecological

“receptor in itself, ecological impacts may be associated with the discharge of

groundwater into the adjacent marine environment of Wyee Creek and Lake
Macquarie. In the absence of a local guideline, an ecological screening value of
7.2 ng/1. has been adopted for PFOS. This value was recommended by (RIVM,
2010) as the Maximum Acceptable Concentration (MAC) for marine
ecosystems.

It is noted that these guideline values have no regulatory standing in NSW
and hence these values have been adopted to provide a high level evaluation
of potential ecological risk and have not been used to assess the duty to report
requirements under the CLM Act (1997).

Sereening Values For Selenium

ANZECC and ARMCANZ (2000) provides a low reliability marine trigger
value for selenium, which has been adopted as the ecological screening value
for surface water and groundwater in this assessment.

In the absence of ANZECC and ARMCANZ (2000) screening values for
selenium in sediment, the British Columbia Ministry of Environment (2001)
Ambient Water Quality Guideline marine sediment screening value for selenium
of 2 mg/kg has been adopted in this assessment. This value is designed to be
protective of selenium bioaccumulation through the food chain and direct
selenium toxicity.
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It is noted that these guideline values are not regulatory criteria in British
Columbia and have no regulatory standing in NSW and hence these values
have been adopted to provide a high level evaluation of potential ecological
risk and have not been used to assess the duty to report requirements under
the CLM Act (1997).
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Table 5.1

COMMERCIAL IN CONFIDENCE

RESULTS AND DISCUSSION

S51TE GEOLOGY OBSERVATIONS

A generalised description of the lithology and geology encountered at the Site
is presented in Table 5.1.

Alluvial sediments, ranging from clayey sand to clay in texture with sandy
clay predominating in the majority of bore locations, were encountered at
relatively shallow depths in some sections of the Site, generally in close
proximity to Mannering Creek, Mannering Bay and Lake Macquarie. Highly
weathered conglomerate with minor sandstone and siltstone of the
Murunorah Conglomerate formation was encountered across the majority of
the Site. The highly weathered nature of the Munmorah Conglomerate is
attested. by the fact that the majority of monitoring well bores were able to be
drilled with solid flight augers or hollow stem augers following refusal with
push-tube methods.

Moderately weathered to unweathered rock was encountered in ten locations
(including VA_MWO03, VA_MW06, VL_MW02, VN_MWO03, VN_MWI0,
VO_MW08, VU_MW08, VU_MW09, VU_MW13 and VU_MW14) within the
Munmorah Conglomerate. These bores were generally completed using the
rotary air percussion method. Depths to the unweathered conglomerate in

_these locations generally varied from 5 to 6 mbgl, and the unweathered .

sedimentary rock extended to 15mbgl (the maximum depth of the
investigation). Dykes identified on the geology map for the area (see Section
2.2.3) were not encountered during the drilling program.

Generalised Field Lithology Descriptions

Lithological Unit Description Depth?
: (m bgl)
Hardstanding Concrete and asphalt generally in good condition 0-upto0.35
(present in some locations within the operaticnal area).
Fill Fill material of variable composition, varying from sandy 0 -upto 2.8

gravel to gravelly sandy clay (present in some locations
within the operational area),
Alluvial Generally poorly sorted sediments, ranging from clayey O-uptob
Sediments sand to clay with sandy clay predominating in the ‘
majority of bore locations.

Munmeorah Highly weathered conglomerate with minor sandstone, Highly
Conglomerate silistone and mudstone. The conglomerate contained a weathered:
heterogeneous gravel lithology, with matrix (>15%) 0-uptold.
generally consisting of silty sand. The Munmorah
Conglomerate underlies the majority of the site. Moderately
Relatively unweathered rock was encountered at depths ~ weathered to
varying from 7.5 to 15 m bgl. unweathered:
3.4-215
1.  Given the variation in topography across the Site, depths and lithologies may vary across
the site.
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Detailed descriptions of the Site lithology and geology as observed at each
location during the investigation are presented in the borehole logs in Annex
D.

GROUNDWATER FIELD OBSERVATIONS

Newly installed monitoring wells were generally gauged and sampled at least
72 hours after well installation and development to allow subsurface
conditions to stabilise. Groundwater gauging and sampling was completed for
newly installed and existing monitoring wells between 20 March and 1 April
2014. '

Groundwater gauging data is presented in Table 2 of Annex B. Groundwater
was encountered at depths ranging from the near surface (001 m bgl in
VO_MW12) to 9.80 m bgl, or -0.13 m AHD to 3867 m AHD in the alluvial
sediments and the highly weathered Munmorah Conglomerate.
Potentiometric water levels in the moderately weather to unweathered.
sedimentary rock, where groundwater storage and flow is expected to be
governed mainly by fractures within the rock matrix, varied from 1.24 bgl to
9.73 m bgl, or 0.57 m AHD to 27.02 m AHD. For monitoring wells drilled into
fractured rock, stabilised water levels were well above water strikes where
observed as well as above the interface between the highly weathered and less

~weathered conglomerate, and the groundwater levels in these monitoring

wells are considered to present potentiometric water levels.

The interpolated groundwater contouring indicates that groundwater flow in
the alluvial sediments and highly weathered Munmorah Conglomerate is
generally in a northerly direction towards Lake Macquarie for the majority of
the site (see Figure 7) and to the east north-cast from the Wyee rail coal
unloader area. Localised variations in groundwater flow direction occur at
the ash dam as governed by local variations in topography, with the
groundwater gauging indicating a westerly groundwater flow component
downgradient of the south-western most section of the ash dam, towards the
east downgradient of the south-easterly section of the ash dam and teward the
north and Mannering Bay downgradient of the north-western section of the
ash dam. Groundwater contours for the monitoring wells intersecting the
deeper lying fractured conglomerate have not been interpolated as the
number and spread of monitoring wells in the deeper lying fractured rock do
not facilitate the interpolation of groundwater contours. Groundwater flow in
this unit is however expected to be towards Lake Macquarie, located to the
north for the majority of the Site and to the east north-east for the Wyee rail
coal unloader area.

Field records for groundwater well development and sampling are presented
in Annex E. Groundwater field parameters recorded during purging of wells
prior to sampling are presented in Table 3 of Anrex B.
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COMMERCIAL IN CONHDENCE

An additional round of groundwater sampling was undertaken on 27 May,
2014. Specific wells were sampled in order to delineate previously identified
impacts, and to provide further data, specifically:

e Additional sampling of VP_MWO01 where Benzene was detected a
concentration greater than the adopted drinking water screening levels, to
assess temporal variation.

¢ Sampling of VB_MWO03. Due to a communication error, samples from thls
well had not previously been analysed.

e Sampling of surface water near the ‘toe drain’ area of the Ash Dam to
provide further data on metals concentrations in this area.

AREAS OF ENVIRONMENTAL CONCERN (AEC) SUMMARY

This section discusses the analytical results of the soil, sediment, surface water
and groundwater samples collected in each of the Areas of Environmental
Concern (AEC’s). It is noted that metals have been identified at concentrations
exceeding the adopted screening criteria in groundwater within all AECs and
that background conditions confribute to these impacts in some areas of the
site. As such, groundwater metal data has not been discussed in the context of
each individual AEC; a consolidated discussion of this issue is presented in

Section 5.4.

VA - B Station Power Block
Background

The main generating plant area of the Vales Point Power Station operates two
660 MW generating units (B Station) and associated infrastructure including;

¢ coal feed systems;

e two coal-fired boilers;

e turbine house incorporating two steam turbines;
» two 660 MW generator units (units 5 and 6);

. Aemergency diesel generator; and

s one chimney stack (serving two boilers).

Electricity is produced using pulverised coal-fired boilers. The coal is ground
in pulverising mills before being blown into the boiler in a stream of pre-
heated air. The coal burned in the boiler furnace chamber produces the heat
necessary to convert water circulating in the boiler tubes into high-pressure
steam.

ENVIRONMENTA L RESOURCES MANAGEMENT AUSTRALLA 0257747 fFINAL/17 JULY 2014

42



COMMERCIAL IN CONFIDENCE

The electricity generation process involves high pressure steam passing
through cylinders and spinning the shaft of each generator and inducing
alternating current. After use, the steam is condensed back to water and is
recycled.

The primary source of potential contamination identified in this area is
potential leaks of lubricating oil and diesel fuel at various points around the
plant. Observations during the Site visit confirmed this oil loss in various
areas. In particular during the Phase 1 investigation, surface staining and/or
oily surface water was noted in the area of the emergency generator diesel
tank and oil unloading area for the turbine oil storage tanks.

A major fire event also occurred in the 5A Air Heater in November 2011.
Although there is no information to suggest that Aqueous Film Forming Foam
(AFFF) was used for firefighting, in conjunction with this event, PFOS and/or
PFOA have been included as COPC for this area.

Within the power block, leaks and spills are generally captured in internal
contaminated water drains and transferred to the oil and grit separator and
Chain Valley Retention Basin, located in the north eastern corner of the site.
However, there remains potential for seepage of leaks and spills through
cracks in the concrete around infrastructure.

Various small workshops are present throughout the power block which
~service- specific -areas. Many of these workshops hold small quantities of
lubricating oils, solvents and similar chemicals. During the Site works
dangerous goods were generally observed to be appropriately stored within
bunded or contained areas. However, staining of the concrete surface in
various areas of the workshops was observed, and there remains potential for
spills and leaks to penetrate the concrete through cracks and joints into the
subsurface.

The network of drains which runs beneath the power block also represent a
potential contamination source to soil and groundwater due to the subsurface
nature of this network and the various COPCs (including corrosive chemicals)
likely to be currently present or having been historically present as a result of
the collection and conveyance of spills and leaks in various areas. In addition
to the dedicated stormwater and contaminated water drainage systems, a
sluiceway which transports ash and coal fines collected in various surface
drains in the power block runs through the power block, eventually
discharging into the Ash Dam.

No soil or groundwater investigations are known to have been undertaken to
date which specifically target the B Station Power Block. Given the absence of
previous environmental characterisation work, further investigation was
considered to be required to provide a baseline assessment of soil and
groundwater conditions in this area.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747 JEINAL/17 JULY 2014

43



Table 5.2

COMMERCIAL IN CONFIDENCE
AEC Methodology and Investigation Field Observations

A total of nine soil investigation bores, six of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. Due to the potential health and
safety risks from the operational nature of this area investigation locations
were distributed around the perimeter of the AEC to identify COPC that may
have migrated from within this AEC.

Sampling locations were distributed around the AEC as presented in Figure
6.3 of Annex A. Relevant borehole logs are presented within Annex D.

Monitoring wells VA_MWO07 and VA_MW08, located in the north west corner
of the investigation area, were abandoned due to the proximity to both
overhead and underground utilities. Soil bore VA_SB40 was also abandoned
due to the proximity of overhead and underground utilities. However, the
position of monitoring well VC_MW01 in the adjacent transformer area (AEC
VC) provides sufficient interception of potential off-site migration of COPCs
from the north west corner of the B Station Power Block AEC.

Black staining and an unknown odour were observed at VA_SB01 at a depth
of 0.2 to 0.3 m bgl. There were no other field indicators of contamination, such
as staining or odours detected at any depth during the sampling process

_within this AEC. Measured concentrations of icnisable volatile compounds via

headspace analysis were noted not to exceed 8 parts per million by volume
{ppm v) (isobutylene equivalent) in any soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.2.

Field Observations Summary - AEC VA

Borehole Depth Visual or Olfactory Evidence  PID Range (ppm v -isobutylene

D (m bgl) equivalents)

VA MWO1 3 None . C-0
VA_MWO2 14 None 0-8.0
VA_MWO03 12 None 0-34
VA_MWO05 7.5 None 0-0.2
VA _MW0e 115 None 0-1.6

VA_SBO1 0.95 Black staining and odour at 0-1.0

0.2-0.3 m bgl
VA _SB02 ~Lo5 None 0
VA_SB03 3.0 None 0-16
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Groundwater samples were collected from six groundwater monitoring wells
within the B Station Power  Block AEC. Groundwater parameter
measurements collected during the groundwater sampling works are
presented in Table 3 of Annex B. Flectrical conductivity measurements were
generally indicative of freshwater conditions, with a range between 583-
714 uS/cm, with the exception of two monitoring wells, VA_MW01
(2168 uS/cm) and VA_MWO05 (1417 uS/cm) which were indicative of brackish
groundwater conditions. pH measurements were typically neutral to slightly
acidic (pI 5.98 te 6.78) with the exception of acidic conditions indicated in
VA_MWO5 (pH 4.44) located on the northern boundary.

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4a of Annex B

Measured concentrations of COPCs were below the adopted human health
screening values in all soil samples collected from within this AEC with the
exception..of. carcinogenic PAHs at VA_SBO1 at a depth of 0.25mbgl
Concentrations of TRH were also reported above the laboratory LLOR in this
sample however did not exceed the adopted human health screening values.
Measured concentrations of PFOS were detected above the laboratory LOR in
two soil samples at VA_MWO05 at a depth of 0.1 m bgl and VA_MWO02 at a
depth of 0.1 m bgl, however the measured concentrations of PFOS did not
exceed the adopted screening value.

Measured concentrations of COPCs were below the adopted ecological
screening values in all soil samples collected from within this AEC with the
exception of zinc at VA_MWO02 at a depth of 0.1 m bgl, nickel at VA_MWO02 at
a depth of 2 m bgl and benzo(ajpyrene at VA_SBO1 at a depth of 0.25 m bgl.

The majority of the remaining measured concentrations were below the
corresponding laboratory LOR with the exception of various heavy metals,
~ however all of these concentrations were below the adopted screening values.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Tuble 5a of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.
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Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed. The exceptions to this
were some detections of metals within groundwater across this AEC.,

It is noted that PFOS/PFOA were not detected in groundwater beneath this
AEC. These chemicals would have been expected if the extensive use of AFFF
had occurred in this area. '

Discussion

One exceedance of the adopted human health screening values was identified
in a soil sample collected from VA_SB01, with no further exceedances
identified in soil samples collected from within this AEC.

The shallow fill material at VA_SB01 at a depth of approximately 0.2 to
0.3 m bgl was observed to be heterogeneous gravelly sandy clay with black
staining and an unknown odour.

The corresponding laboratory results for VA_SB01 at a depth of 0.25 m bgl

exceeded the human health screening value for carcinogenic PAHs, and -
exceed the ecological screening value for benzo(a)pyrene. Based on the

laboratory results, it is likely that the odour observed was related to the

presence of hydrocarbons in soil at this depth. The PAH impacts in soil at this

location appear to be localised and limited te the shallow soil, as vertically

“delineated by laboratory results from VA_SB01_08. It is noted that the soil

bore VA_SB01 was abandoned at a depth of 0.9m bgl at refusal on

conglomerate, and that water was observed to be infiltrating at the base of the

bore.

As discussed in Schedule B7 of the ASC NEPM (2013), benzo(a)pyrene (and
other carcinogenic PAHS) are not considered sufficiently volatile to be of
significance and inhalation exposures associated with particulates outdoors
and indoors are expected to be of less significance than ingestion of soil. The
majority of this AEC is covered in hardstanding, induding the area in the
proximity of the soil boreVA_SB01, and therefore the exposure to this
chemical could only occur through direct contact with the soil or exposure to
dust. The measured concentration of PAH constituents in groundwater in all
monitoring wells within this AEC were below the laboratory LOR and the
adopted screening values. Therefore, it is comsidered that the detected
concentrations of PAH constituents in soil at VA_SBO1 are not contributing to
impacts in groundwater. On this basis, the PAH impacts identified in this
location are considered unlikely to represent a significant risk to human health
or the environment under the ongoing operational use of the Site.
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Zinc and nickel concentrations marginally exceeded the adopted ecological
screening values in shallow soil sampled from VA MWO02 at a depth of
0.1 m bgl and 2 m bgl, respectively, These exceedances are likely attributed to
the composition of fill materials placed in this area. It is noted that the B
Station Power Block AEC is an operational area and is primarily covered in
hardstanding. These impacts are therefore considered unlikely to represent a
significant risk to the terrestrial environment assuming ongoing commercial
industrial use in the current or similar configuration.

VB ~ Former A Station
Background

Vales Point A Station was built in the 1960s as a four-unit station. These
generating units were decommissioned in 1989 and since then have
undergone partial dismantling, with most of the internal plant items removed.
During ERMs Site works the A Station buildings were undergoing demolition
and removal offsite.

Prior to the decommissioning and demolition of A Station, this facility was
comprised of;

s four coal-fired boilers;

e a turbine house incorporating four steam turbines;

o four generator units (units 1 to 4), with a total capacity of 875 MW;
e an auxiliary bay; and

¢ two chimney stacks (serving four boilers).

ERM understands that once the demolition is complete, the A Station
basement level concrete will remain and in other areas the ground surface will
be covered with recycled crushed concrete and left vacant.

The primary sources of potential contamination within the former A Station
area are associated with historic lubricating oil and fuel leaks at various points
around the plant and leaks from the oily water drainage network.

Intrusive investigations have not previously been completed within the
former A Station. Given the absence of previous environmental
characterisation work, further investigation was considered to be required to
provide a baseline assessment of soil and groundwater conditions in this area.
Due to the high probability of encountering unmarked subsurface utilities
historically associated with the operation of the facility, the investigation
locations targeting this AEC have therefore been focused around the

‘perimeter of the AEC to identify COPC that may have migrated from this

AEC.
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AEC Methodology and Investigation Field Observations

A total of five soil investigation bores, four of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater.

The sampling locations advanced within this AEC are presented on Figure 6.5
of Annex A. Relevant borehole logs are presented within Annex D.

During the sampling process, no field indicators of contamination, such as
staining or odours were detected within this AEC. No staining or unusual
odours were detected at any depth through the sampled soil profile.
Measured concentrations of ionisable volatile compounds via headspace
analysis of 13.3 and 23.5 ppm v (isobutylene equivalent) at VB_MW03 at a
depth of 3.8 to 4.0 m bgl were not associated with visual or olfactory evidence
of contamination. Measured concentrations of ionisable volatile compounds
via headspace analysis were noted not to exceed 23.5 ppm v (isobutylene
equivalent) in any soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented

" within Table 5.3.

Field Observations Summary - AEC VB

-----~Borehole ID . Depth (m bgl) Visual or Olfactory ~  PID Range (ppmv- .
Evidence isobutylene equivalents)
VB_MWO1 4 None 0
VB_MWO02 4 None 0-1.5
VB_MWO03 5.1 None 0-23.5
VB_MWO5 6 None 6-1.0
VB_SE01 0.95 None - 0-1.0

Groundwater samples were collected from four groundwater monitoring
wells within the former A Station AEC. Groundwater parameter
measurements collected during the groundwater sampling works are
presented in Table 3 of Annex B. Electrical conductivity (EC) measurements
ranged from 570-2006 uS/cm, which indicates fresh to slightly brackish
groundwater conditions. pH measurements were slightly acidic at VB_MW02
and VB_MW05 (pH of 5.77 and 5.5, respectively) and acidic at VB_MW01 and
VB_MW03 (pH of 3.92 and 4.28 respectively). The acidic pH at VB_MWO01 and
VB_MW03 may indicate the presence of acid sulfate soil conditions within the
western part of this AEC.

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC, however a slight sulfurous
odour was detected during the gauging in VB_MW03. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.
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Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.b of Annex B.

Concentrations of TRH and PATs were reported above the laboratory LOR in
soil samples at VB_MWO! at a depth of (.5 m bgl and VB_MWO02 at a depth of
0.5 m bgl; however all concentrations were below the adopted human health
screening values. Concentrations of PFOS were reported above the laboratory
LOR in the soil sample collected from VB_SB01 at 0.5 m bgl however the
detected concentration was below the adopted screening value.

Measured concentrations of COPCs were below the adopted ecological
screening values in the soil samples collected from within this AEC with the
exception of TRH Czp-Cy (excluding naphthalene) in the soil sample collected
from VB_MWO0I at a depth of 0.5 m bgl.

The majority of remaining measured concentrations of COPCs in soil samples
analysed were below the corresponding laboratory LOR with the exception of
various heavy metals, however all of these concentrations were below the
adopted screening values.

Asbestos was not detected in soils sampled within this AEC.
- Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.b of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Chlorinated hydrocarbons including cis-1,2-dichloroethene, trichloroethene
and tetrachloroethene were detected above the laboratory LOR in VB_MW02,
however all concentrations were below the adopted screening values.

Phenol was detected in VB_MW03 above the laboratory LOR however the
concentration detected was below the adopted screening values.

Measured concentrations of PFOS and PFOA were detected groundwater
samples collected from VB_MWO01 and VB_MW02. The concentrations of
PFOA were below the adopted screening value. The concentrations of PFOS in
groundwater at VB_NWO02 exceeded the adopted human health screening
value.

Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC.
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The adopted ecological screening value for TRH Ci-Cie (excluding
naphthalene) was exceeded in one soil sample collected from within this AEC
at VB_LMWO01. The ground surface at VB_MWOL is covered in concrete
hardstanding and this area is used for miscellaneous operational activities,
including the storage of skip bins and spare parts. On this basis, TRH impact
in this area is not considered to represent a significant risk to the terrestrial
environment. ‘

Measured concentrations of TRH, chlorinated hydrocarbons, phenol and
PFOS were reported above the laboratory LOR in groundwater samples from
the AEC. The concentrations did not exceed the adopted screening values,
with the exception of PFOS at VB_MW02 which exceeded the adopted human
health (drinking water) screening value. On the basis that groundwater is not
extracted for potable use within the vicinity of the operational area of the Site,

" this identified PFOS impact is not considered to represent a significant risk to

human health .

It is noted that the source of the TRH, chlorinated hydrocarbon and PFOS
impact was not identified during this assessment and that the presence of
underground and overhead services prevented the installation of sampling
locations within this AEC and limited the installation of sampling locations
around the boundaries of this AEC. It is therefore considered possible that
further TRH, chlorinated hydrocarbon and PFOS impacts may be present
within the former A Station area. C o

VC - Transformer Area

~ The Transformer Area is located to the north west of the B Station Power

Block, adjacent to the inlet canal for the Power Station. There are four
transformer vessels present on the Site, contfaining significant quantities of
insulating oil. Spare transformers 1 and 2 and the temporary turbine oil
storage ASTs, with a capacity of 115 000 L are also located immediately to the
east of the transformer vessels. Refuse oil storage AST No. 2, with a capacity’
of 35000 L is also located to the east of the transformer vessels. The AEC is
entirely covered by a concrete hardstand, with a thickness of approximately
600 mm to withstand the weight of the transformers.

Due to the age of the facility, PCB additives would have historically been used
in insulating oils in transformers, capacitors and light fittings within the main
operational areas. Data room documents indicate that low concentrations of
PCBs (up to 4.1 pg/g) were detected in transformer oil samples collected from
the vessels by Aurecon in 2012 and 2013.
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In November 2006 the Vales Point Unit 6A 330/ 22kV Generator Transformer
failed, resulting in an explosion and fire. A large volume of water and fire
retardants were reported to have been used in the emergency operations
associated with this event. This event is likely to have released transformer oil
to the surrounding area. The potential use of firefighting foam during this fire
also indicates that PFOS and/or PFOA are also COPCs.

No soil or groundwater investigations are known to have been undertaken to
date which specifically target the Transformer Area. Given the absence of
previous environmental characterisation work, further investigation was
considered to be required to provide a baseline assessment of soil and
groundwater conditions in this area.

AEC Investigation Methodology and Field Observations

A total of four soil investigation bores, -all of which were completed as
groundwater monitoring wells, were advanced within this AEC, and two
surface soil samples were collected, to assess potential impacts to soil and
groundwater.

Three groundwater monitoring wells were located at the eastern end of the
transformer AEC, targeting COPCs of the historical transformer fire and the
off-site migration of materials and one groundwater monitoring well was

 located to the western end of the transformer AEC. The distribution of

sampling locations is presented in Figure 6.5 of Annex A. Relevant borehole
logs are presented within Annex D.

No field indicators of contamination, such as staining or odours, were noted
within this AEC. No staining or unusual odours were detected through the
sampled soil profile. Measured concentrations of ionisable volatile
compounds via headspace analysis did not exceed 2.5 ppm v (isobutylene
equivalent) in any soil sample collected from this AEC.

Field observations during the drilling works are summarised in Table 5.4.

Field Observations Summary - AEC VC

Borehole ID Depth {m bgl) Visual or Olfactory PID Range (ppm)
Evidence
VC_MWO1 6.3 None 0-04
VC_MWO02 4 H25 odour at 4.2 m bgl 0-25
VC_MW04 4 _ None 0-13
VC_MWO05 4 None 0-1.9
VC_5B03 01 None 0
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Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Table 3 of Annex B, Electrical
conductivity measurements indicated fresh water conditions at monitoring
wells VC_MWO01, VC_MW04 and VC_MWO05 and saline conditions were
encountered within the north eastern location VC_MW02. Moderately acidic
to neutral groundwater conditions were recorded in this AEC (pH of 4.81 -
5.86).

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B. |

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.c, Annex B.

Measured concentrations of COPCs were below the adopted human health
and ecological screening values in all soil samples collected from within this
AEC. Measured concentrations of various heavy metals exceeded the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC however all concentrations were below the adopted screening
values. TRH was also reported at a concentration above the laboratory LOR in
VC_MWO3 at a depth of 0.1 m bgl, however the conceniration was below the
adopted ecological and human health screening values.

Concentrations of PFOS were detected above the laboratory LOR in three soil
samples at VC_MWO02 at a depth of 0.5 m bgl, VC_MWO5 at a depth of 1 m bgl
and VC_SB03 at a depth of 0.1 m bgl, however all concentrations were below
the adopted ecological and human health screening values. The measured
concentrations of asbestos fines and fibrous asbestos (0.005 %w/w) in the soil
sample from VC_MWU03 at a depth of 0.1 m bgl exceeded the adopted human
health screening value of 0.001 %w/w).

Chrysotile asbestos detected in one soil samples from this AEC at VC_MWO03
at a depth of 0.1 m bgl and the laboratory report identified “one piece of
friable asbestos cement sheeting approximately 8 x 7 x 2mm”,

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.c of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of COPCs were below the laboratory
LOR in all groundwater samples collected from within this AEC with the
exception of some metals.
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PFOS was not detected in groundwater within this AEC.
Discussion

No exceedances of the adopted ecological or human health screening values
were identified in soil samples collected from within this AEC with the
exception of asbestos fines and fibrous asbestos in one shallow soil sample at
VC_MWO3 at a depth of 0.1 m bgl. These asbestos impacts are located in an
area of open ground and may represent a risk to the health of employees if
potential exposure pathways are not managed appropriately.

Exceedances of the adopted screening levels identified within this AEC were
limited to metals, as discussed in Section 5.4.

VD - Main Dangerous Goods Store
Background

The Main Store compound is located on the south western edge of the
operational area of the Power Station and comprises of a covered section and
an open lay-down area covered in concrete hardstand. This area is used for
storage of various materials used throughout the Power Station, including
dangerous goods.

‘The Main'V1 Store Building houses minor quantities (< 200 1) of flammable

liquids and oils in cabinets. An outdoor compound area is located to the south
of the Main Store and has a roofed enclosure used to house drums of

- lubricants and greases. A storage area located within a brick structure to the

south east of the Main Store is used to house gases and corrosive liquids.

No soil or groundwater investigations are known to have been completed
within this AEC to date. Given the absence of previous environmental
characterisation work, further investigation was considered to be required to
provide a baseline assessment of soil and groundwater conditions in this area.

AEC Investigation Methodology and Field Observations

A total of seven soil investigation bores, five of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations within this
AEC are presented on Figure 6.5 of Annex A. Relevant borehole logs are

. presented within Annex D.

During the sampling process, no field indicators of contamination, such as
staining or odours were detected within this AEC however a slight sulfurous
odour was detected in VD_MWO05. No staining or unusual odours were
detected at any depth through the sampled soil profile.
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Measured concentrations of -ionisable volatile compounds via headspace
analysis were noted not to exceed 6.3 ppm v (1sobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.5.

Field Observations Summary - AEC VD

Borehole ID Depth (m bgl) Visual or Olfactory PID> Range
Evidence (ppmv-
isobutylene
equivalents)
VD_MWO1 35 None 0-1.2
VD_MW02 3.5 None 0-6.3
VD_MWO03 3.5 None 0-11
VD_MWO04 4 None 0-0.9
VD_MW05 63 " Sulfur odour 0-5.9
VD_SB02 3.0 ' None 0-1.3

Groundwater samples were collected from five groundwater menitoring wells
within the Main Dangerous Goods Store Area AEC. Groundwater parameter
measurements collected during the groundwater sampling works are
presented in Table 3 of Annex B,

Electrical conductivity (EC) ranged from 37100 uS/cm in VD_MWO1, to
3806 pS/cm in VD_MWO03 indicating saline gronndwater conditions, pH levels
were indicative of acidic conditions within all wells with a pH ranging
between 4.32 and 5.32. No evidence of hydrocarbon impact was detected in
groundwater however a slight sulfurous odour was detected during the
gauging in VD_MW(05,

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC. A summary of field
observations from the ‘groundwater sampling works are presented within
Table 3 of Annex B.

Sotl Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.4 of Annex B. '

Measured concentrations of all COPCs were below the adopted screening
values in all soil samples collected from within this AEC. The majority of
measured concentrations were below the corresponding laboratory
LOR Concentrations of various heavy metals were above the corresponding
laboratory LORs in a number of soil samples collected from within this AEC
however all concentrations were below the adopted screening values.

Asbestos was not detected in soils sampled from within this AEC.
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Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.d of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed. The exceptions to this
were some defecion of metals (discussed in Section 5.4) and phenol.
Concentrations of total phenols were detected at VD_MWO03 above the
laboratory LOR, however the detected concentration was below the adopted

ecological screening value.
Discussion

No exceedances of the adopted ecological or human health screening values
were identified in soil samples collected from within this AEC.

Exceedances of the adopted screening levels identified within this AEC were
limited to metals, as discussed in Section 5.4

VE - Contaminated Water Treatment Plant

Background

'The Contaminated Water Treatment Plant treats the water captured by the

contaminated water drainage system at the Power Station. Water entering the
facility could potentially contain a range of contaminants including fuels,
lubricants, chemicals, coal and ash.

All the elements of the Contaminated Water Treatment Plant are located to the
north east of the operational area near the inlet canal within a grassed ared.
The facility comprises a sedimentation basin with an oil skimmer (hairy
ropes’) and a separate secondary oil water separation section. Waste generated
in the facility is understood to be trucked from the Site by an appropriately
licensed contractor for offsite disposal at a licensed facility.

After passing through the oil-water separator, water discharges into a
retention basin (the Chain Valley Retention Basin), located immediately to the
north east. The Chain Valley Bay Retention Basin contains a series of booms to
further isolate oil that may enter the pond. Water from the pond enters a pit
before discharge into Chain Valley Bay. The pit contains isolation valves and
the outlet pipe is covered with a membrane filter as a final screen for oil and
other detritus.
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Visual inspection of the Contaminated Water Treatment Plant during ERM's
Phase 1 site visit in December 2013 identified an oily layer of Light Non-
Aqueous Phase Liquid (LNAPL) on the water within the sediment basin.
While oily residue was not observed in the holding pond, dissolved phase
impact may still be present in water held within the pond.

No soil or groundwater investigations are known to have been undertaken to
date which specifically target the Contaminated Water Treatment Plant. Given
the absence of previous environmental characterisation work, further
investigation was considered to be required to provide a baseline assessment
of soil and groundwater conditions in this area.

AEC Investigation Methodology and Field Observations

A total of three soil investigation bores, two of which were completed as
groundwater monitoring wells, and one surface soil were advanced within
this AEC to assess potential impacts to soil and groundwater.

The sampling locations within this AEC are presented on Figure 6.5 of Annex
A. Relevant borehole logs are presented within Annex D.

During the sampling process, no field indicators of contamination, such as
staining or odours were detected within this AEC. No staining or unusual
odours were detected at. any depth through the sampled soil profile.
Measured concentrations of ionisable volatile compounds via headspace
analysis were noted not to exceed 1.3 ppm v (isobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.6.

Field Observations Summary - AEC VE

Borehole ID Depth (m bgl) Visual or Olfactory PID Range
Evidence (ppmv-
isobutylene
equivalents)
VE_MWO01 02 None (]
VE_MWO2 4.0 None 0
VE_MWO03 4.0 None 0-1.0
VD_SB02 3.0 None 013

Groundwater samples were collected from two groundwater monitoring wells
within the Contaminated Water Treatment Plant AEC. Groundwater
parameter measurements collected during the groundwater sampling works
are presented in Table 3 of Annex B.
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Electrical conductivity (EC) ranged from 1113 pS/cm in VE_MWO03, to
3152 uS/cm in VE_MWO02 indicating slightly saline groundwater conditions.
ORP measurements (mV) were within the expected range and pH levels were
indicative of acidic conditions within both wells (pH of 4.26 at VE_MW02 and
4.33 at VE_MWO03).

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

Sotl Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.e of Annex B.

Measured concentrations of all COPCs were below the adopted screening
values in all soil samples collected from within this AEC. The majority of
measured concentrations were below the corresponding laboratory LOR.

Concentrations of various heavy metals were above the corresponding
laboratory L.ORs in a number of soil samples collected {from within this AEC
however all concentrations were below the adapted screening values.

Groundwater Analyﬁcal Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5. of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed.

The exceptions to this were some detections of metals {discussed in Section 5.4)
and phenol. The concentrations of phenol detected above the LOR at
VE_MWO02 were below the adopted ecological screening value.

Discussion

No exceedances of the adopted ecological or human health screening values
were identified in soil samples collected from within this AEC.

Exceedances of the adopted screening levels identified within this AEC were
limited to metals, as discussed in Section 5.4
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VF - Waste Qil Storage
Background

Waste oil in drums and containers and oily rags are stored in the waste oil
collection area to the south of the oil and grit rap and AEC VE. This area also
temporarily stores new oil drums for use in the Power Station. The area is
bunded and collected stormwater from this area is pumped into the
Contaminated Water Treatment Plant.

During the Stage 2 ESA field works the grate in the corner of the bunded area
was observed to be covered in oil. Delta indicated that this waste oil
collection/storage sump is fitted with a level sensor. When the sump is 50%
full the water is decanted from the bottom and sent to the oil and grit trap and
the oil disposed by Delta’s waste collection contractor as required. The sump
level is also monitored during routine inspections.

The area immediately surround the waste oil storage area is a combination of
open ground and hardstanding. The inlet canal is approximately 30 m to the
west and Chain Valley Bay is approximately 150 m to the north.

No soil or groundwater investigations are known to have been undertaken to
date which specifically target the Waste Oil Storage area. Given the absence of

previous”environmental characterisation work, further investigation was

considered to be required to provide a baseline assessment of soil and
groundwater conditions in this area.

AEC Investigation Methodology and Field Observations

A total of three soil investigation bores, all of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations within this
AEC are presented on Figure 6.5 of Annex A. Relevant borehole logs are
presented within Annex D.

During the sampling process, no field indicators of contamination, such as
staining or odours were detected within this AEC. No staining or unusual
odours were detected at any depth through the sampled soil profile.
Measured concentrations of fonisable volatile compounds via headspace
analysis were noted not to exceed 0.9 ppm v (isobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.7.
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Field Observations Summary - AEC VF

Borehole ID Depth (m Visual or Olfactory PID Range (ppm v -
bgl) Evidence isobutylene equivalents)
VF_MWO01 6.0 None 0-0.8
VF_MWO02 3.7 None o
VF_MWO03 6.5 None 0-0.9

Groundwater samples were collected from three groundwater monitoring
wells within the Waste Oil Storage AEC. Groundwater parameter
measurements collected during the groundwater sampling works are
presented in Table 3 of Annex B.

Electrical conductivity (EC) ranged from 540-1126 uS/cm indicéting fresh to
brackish groundwater conditions. pH measurements ranged from pH 5.12 to
5.85, and were indicative of slightly acidic groundwater conditions.

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.f of Annex B.

Measured concentrations of COPCs were below the adopted human health
screening values in all soil samples collected from within this AEC.

Measured concentrations of COPCs were below the adopted ecological
screening values in all soil samples collected from within this AEC with the
exception of soil collected from VFE_MWO2 at a depth of 0.1 mbgl which
exceeded the ecological screening value for zinc,

Measured concentrations of various heavy metals were above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC however, with the exception of zinc, all concentrations were
below the adopted screening values. Concentrations of PAHs were also
reported above the laboratory LOR at VF_MWO02 at a depth of 0.1 mbgl
(duplicate sample) however the concentration was below the adopted
screening value.
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Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.f of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A,

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed. The exceptions to this
were some detections of metals.

Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC.

Zinc concentrations marginally exceeded adopted ecological screening values
in shallow soil sampled from 0.1 m bgl at VF_.MWO2. It is noted that the
concentration of zinc in the deeper soil sample collected from 2.0 m bgl at this
location was below the adopted ecological screening values, and the
exceedance at 0.1 m bgl may be attributed to shallow fill material at this
location. This AEC is within the fenced operational area and therefore use of
the area by wildlife is limited. The groundcover within this AEC is a mix of

hardstanding and areas of grass cover. On this basis, these marginal

excéedances are therefore considered unlikely to represerit a significait tisk to
the terrestrial environment assuming ongoing commercial industrial use in
the current or similar configuration.

VG ~ Fuel Oil Installation
Background

The Fuel Qil Installation comprises two 1.2 ML steel ASTs, which are used for
the storage of diesel. This installation is located outside the station inner
security fencing and the bulk fuel oil supplies are delivered by road tanker.
The volume of fuel being stored and transferred from this facility to the Site
represents a significant source of potential contamination.

The ASTs are bunded with drainage from the bund discharging to the No. 1
Settling Basin for disposal to the Ash Dam.

Delta personnel indicated that the fuel within this system is reconciled on a
monthly basis and a formal stocktake conducted every 6 months as part of the
fuel accounting procedure. Given the limitations of wet stock reconciliation
when dealing with such large volumes, there is a potential for leaks or spills to
have caused the migration of contaminants to the underlying soil and
groundwater.
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No soil or groundwater investigations are known to have been undertaken to
date which specifically target the Fuel Oil Installation. Given the absence of
previous environmental characterisation work, further investigation was
considered to be required to provide a baseline assessment of soil and
groundwater conditions in this area.

AEC Investigation Methodology and Field Observations -

A total of four soil investigation bores, all of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations within this
AEC are presented on Figure 6.5 of Annex A. Relevant borehole logs are
presented within Annex D.

During the sampling process, no field indicators of contamination, such as
staining or odours were detected within this AEC. No staining or unusual
odours were detected at any depth through the sampled soil profile.
Measured concentrations of ionisable volatile compounds via headspace
analysis were noted not to exceed 34.0 ppm v (isobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented

within Table 5.8.

Field Observations Summary - AEC VG

Borehole 1D Depth Visual or Olfactory PID Range {ppm v -isobutylene
(m bgl) Evidence equivalents)
VG_MWO1 14.8 None 012
VG_MWO02 9.0 None 0
VG_MWO03 10 Hydrocarbon staining, 0-34.0
slight hydrocarbon odour

YVG_MW04 14 None 0-3.5

Groundwater samples were collected from four monitoring wells within the
Fuel Oil Installation AEC. Groundwater parameter measurements collected
during the groundwater sampling works are presented in Table 3 of Annex B.

Flectrical conductivity (EC) ranged from 213.8 - 4419 pS/cm indicating fresh
to saline groundwater conditions. pH levels were indicative of acidic
conditions within the four wells and VG_MWO02 demonstrated a pH of 3.89
which is quite acidic and may be indicative of acid sulfate soil conditions in
this area.

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC, however sheen was observed
during the initial purging of VG_MW02 and VG_MW04. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.
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 Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.g of Annex B.

Measured concentrations of COPCs were below the adopted human health
screening values in all soil samples collected from within this AEC.

Measured concentrations of COPCs were below the adopted ecological
screening values with the exception of TRH Cy-Cis (excluding naphthalene) in
the soil sample collected from VG _MWO03 at a depth of 0.5mbgl and
benzo(a)pyrene in the soil sample collected from VG_MWO01 at a depth of
0.1 m bgl. Measured concentrations of various heavy metals were above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC, however all concentraticns were below the adopted
screening values.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.g of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

‘Measured concentrations of all COPCs were below the laboratory LOR in all
groundwater samples analysed, with the exception of metals (discussed in
Section 5.4). :

Discussion

No exceedances of the adopted human health screening values were
identified in soil samples collected from within this AEC.

The measured concentration of TRH Ci0-Cis exceeded the adopted ESL in the
soil sample collected from VG_MWO03 at a depth of 0.5mbgl and the
measured concentration of benzo(a)pyrene exceeded the adopted ESL in the
soil sample collected from VG_MWO0I at a depth of 0.1 m bgl. These sampling
locations are located on the eastern and northern side of the AST bund
beneath concrete hardstand, and the vegetation in this area is limited to
patchy grass and some isolated trees on adjacent areas of open ground. No
obvious signs of stressed vegetation were noted in the adjacent vegetated
areas. These impacts are therefore considered unlikely to represent a
significant risk to the terrestrial environment under the ongoing use of the Site
as a power station.
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VH - Vehicle Refuelling Depot
Background

The Vehicle Refuelling Depot is located adjacent to the Administration
Building and consists of two Underground Storage Tanks (USTs) which are
used to store unleaded petrol and diesel and are connected to two bowsers.

Anecdotal evidence from Delta personnel indicated that a single
decommissioned underground storage tank is also located approximately
10m to the north of the operational refuelling facilities and two
decommissioned underground storage tanks and bowser plinth are located
approximately 30 m north-west of the operational refuelling facilities. Tank
integrity test data was not available for review.

The area is sealed to allow vehicles and heavy machinery such as cranes to
refuel. The area is also a thoroughfare to the main operational areas of the Site.

Soil and groundwater investigations have been completed in the areas of
underground tank infrastructure to facilitate compliance with relevant UPSS
legislation. Four groundwater monitoring wells were installed in the UPSS
area in 2010 and an additional six wells were installed in 2011.

In 2010, TRH(Cuw - Css) was identified at a concentration of 2540 pg/1, in a

well installed to the north of the UPSS but TRH was not detected in any of the
10 wells sampled in 2011 (DLA Environmental, 2012). In 2011, four new
groundwater monitoring wells were installed by David Lane and Associates
and these have been subsequently assessed for the presence/absence of
hydrocarbon sheen using an interface probe. Hydrocarbon sheens were not
detected in these investigations (David Lane and Associates, 2013).

AEC Methodology and Investigation Field Observations

Ten existing groundwater monitoring wells were gauged and sampled during
the Phase 2 ESA. Due to the presence and coverage of the existing wells
around the active and decommissioned UST's, ERM did not undertake
additional well installation within the area. The sampling locations within this
AEC are presented on Figure 6.5 of Annex A.

A summary of the field observations from the drilling works are presented
within Table 5.9.

Groundwater Field Observations Summary - AEC VH

Borehole ID Depth (m bgl) Visual or Olfactory Evidence
VH_X_MWO01 5.18. Nene
VH_X_MWQ2 542 None
VH_X_MWO03 5.21 Nene
VH_X_MW04 5.21 None
VH_X_MW05 3.51 ) None
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Borehole ID Depth (m bgl) Visual or Olfactery Evidence

VH_X_MW06 X 3.30 None
VH_X_MWOQ07 434 None
VH_X_MW08 3.28 None
VH_X_MW09 3.38 None
VH_X_MW10 3.51 None

Groundwater samples were collected from the 10 existing groundwater
monitoring wells present within the AEC. Groundwater parameter
measurements collected during the groundwater sampling works are
presented in Table 3 of Annex B. Field parameters indicated typically brackish
groundwater conditions with electrical conductivity ranging from 1337 to
7064 pnS/cm.

pH measurements in groundwater within this AEC ranged between 3.32 and
4.35 indicating acidic conditions, which may be indicative of the presence of
acid sulfate soil conditions in this area.

No indications of contamination such as sheens or odours were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B,

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.h of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A. '

Measured concentrations of the majority of COPCs were below the laboratory
LOR, with the exception of metals in most groundwater monitoring wells
(discussed below), benzene at VH_X_MWO06é and TRH, BTEX and phenols at
VH_X_MWO08. The concentration of benzene in groundwater at VH_X_MW06
exceeded the adopted human health (drinking water) screening values. The
concentrations of TRH Ce-Cyp (less BTEX), phenols, toluene, ethylbenzene and
xylene in groundwater at VEHL_X_MWO08 were above the laboratory LOR;
however all concentrations were below the adopted human health and
ecological screening values. The concentration of benzene at VH_X_MWO08
exceeded both the human health (drinking water) and human health
(recreational) screening values. '
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Discussion

Benzene was reported at concentrations exceeded the adopted human health
{drinking water) screening values in two groundwater monitoring wells
(VH_X_MWO06 and VH_X_MW08) within this AEC. The adopted human
health (recreational) screening value for benzene was also exceeded at
VH_X_MWQ08). It is considered likely that the benzene impacts in AEC VH are
associated with the presence of USTs in this area. :

Groundwater monitoring has been ongoing within AEC VH since 2010, when
TRH(Cyo - Css) was identified at a concentration of 2540 pg/L, in a well
installed to the north of the USTs. Hydrocarbon detections in the current
assessment were limited to BTEX constituents and do not suggest the presence
of a significant ongoing release in this area of the Site.

The inferred groundwater flow direction in the area of the Vehicle Refuelling
Depot is north east below the former A Station Power Block towards the
inlet/outlet canal. In the absence of potable groundwater use in this area of
the Site, these impacts are not considered to represent a significant potential
risk to human health under the ongoing use of the Site as a Power Station.
Benzene impacts were also not identified in sediment or surface water
samples collected from the mouth of the inlet/outlet canal, indicating that

_these impacts are unlikely to be impacting upon recreational users of Lake

Macquarie.
VI - Water Treatment Plant Area
Background

The Demineralisation Plant, Reverse Osmosis Plant and Polisher Regeneration
Plant are located to the south west of the B Station Power Block. Significant
quantities of sulfuric acid, sodium hydroxide, hypochlerite, ammonia and
ferric sulfate are stored in ASTs in this area.

The water treatment plant area is bunded with the surrounding area
consisting of concrete hardstand. The water treatment plant is confined by the
former A Station to the north, and the Power Station access road utilised by
vehicles and heavy plant to the south fellowed by a steep embankment up
towards the Fly Ash Plant (AEC VT).

No soil or groundwater investigations are known to have been undertaken to
date which specifically target the Water Treatment Plant Area. Given the
absence of previous environmental characterisation work, further
investigation was considered to be required to provide a baseline assessment
of soil and groundwater conditions in this area.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA : 0237747 /FINAL/17 JULY 2014

65



Table 5.10

COMMERCIAL IN CONFIDENCE

AEC Methodology and Investigation Field Observations

A total of three soil investigation bores, two of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations within this
AEC are presented on Figure 6.5. Relevant borehole logs are presented within
Annex D. For the purpose of discussion of groundwater results, monitoring
wells from VA, VB and VH have been considered where they are located
around the perimeter of this AEC, to identify COPC that may have migrated
from this AEC.

No field indicators of contamination, such as staining, odours or visibly
stressed vegetation were noted within this AEC. No staining or unusual
odours were detected at any depth through the sampled soil profile.
Measured concentrations of ionisable volatile compounds via headspace
analysis were noted not to exceed 0.6 ppm v (isobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.10.

Field Observations Summary

- TARC ViBorehole ~~ Depth (mbgl) ~  Visualor Olfactory  ~ PID Range (ppin)
D Evidence
VI MW01 3.9 None 0-0.6
VI_MW02 4 None 0
V1 SB01 0.1 None 0

Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Table 3 of Annex B. Electrical
conductivity measurements indicated fresh water conditions at VI MW02 and
brackish groundwater conditions at VI_MW0l. pH measurements indicated
acidic conditions at VI MW01 (pH 4.2) and slightly acidic conditions at
VI_MWO02 (pH 5.39) and moderately acidic pH values.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

~ Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.1 of Annex B.
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Measured concentrations of all COPCs with the exception of zinc (discussed
below) were below the adopted human health and ecological screening values
in all soil samples collected from within this AEC. The majority of measured
concentrations were below or close to the corresponding laboratory LOR,

Concentrations of some TRH fractions were above the corresponding
laboratory LOR in soil collected from VI SBO1 at a depth of 0.1 m bgl;
however all concentrations were below the adopted screening values.

Concentrations of various heavy metals were identified above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC. All concentrations of COPC in soil were below the adopted
human health and ecological screening values, with the exception of zinc at
VI_SB01 at a depth of 0.1 m bgl which exceeded the adopted ecological
screening value.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.7 of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed with the exception of
metals, TRH and PFOS. Measured concentrations of TRH Ci15-Cas and PFOS '
were detected above the laboratory LOR at VI_MW01, however all detected
concentrations were below the adopted screening values.

Cobalt, copper and zinc were detected at concentrations exceeded the adopted
ecological screening values in groundwater samples collected from
monitoring wells within this AEC. Manganese was detected at concentrations
exceeded the adopted human health (drinking water) in groundwater samples
collected from several monitoring wells within this AEC.

Discussion

No exceedances of the adopted human health screening values were
identified in soil samples collected from within this AEC. The ecological
screening value for zinc was exceeded by a factor of approximately 300% in
one soil sample collected from VI_SB01 at a depth of 0.1 m bgl.

This sampling point is located in a strip of open ground within the operational
area that is approximately 20 m in width. The vegetation in this area is limited
to a covering of grass and isolated trees. Given the highly disturbed and
operational nature of the GSite, this isolated area of zinc tmpact is not
considered to represent a significant risk to the terrestrial environment under
the ongoing commercial industrial use of the Site,
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Table 5.11

COMMERCIAL IN CONFIDENCE
V] = Coal Storage Area
Background

The coal storage area is located to the south west of the power block and is
used for stockpiling of coal prior to transfer via conveyor to the coal mill and
boilers. Truck washing facilittes are located within this area and it is
understood that biomass (primarily wood chips) for electricity generation
were historically stored within this AEC. '

Potential contamination sources include dirty water from the truck washing
facility and contaminated stormwater runoff from this area, which are
captured by a system of concrete drains that discharge into the settling ponds
located in the northern portion of the stockpile area. Water from the retention
ponds is discharged to the Ash Dam and overflow from these settling ponds is
discharged into the outfall canal. Leaching of contaminants from the coal
stockpiled on open ground may also itnpact groundwater.

No soil or groundwater investigations are known fo have been completed
within this AEC to date, therefore further investigation was undertaken to
provide a baseline for soil and groundwater conditions in this area. ‘

AEC Methodology and Investigation Field Observations

A total of fourteen soil investigation bores, ten of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The distribution of sampling
locations within this AEC is presented in Figure 6.5 of Annex A. Relevant
borehole logs are presented within Annex D.

No field indicators of contamination, such as staining, odours or visibly
stressed vegetation were noted outside of the coal stockpile area within this
AEC. No staining was detected at any depth through the sampled soil profile
but a sulfurous or organic odour was noted in a number of deep soil samples.
Measured concentrations of ionisable volatile compounds via headspace
analysis were noted not to exceed 15.2 ppm v (isobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.11.

Field Observations Summary ~ AEC V]

Borehole ID Depth (m bgl) Visual or Olfactory PID Range (ppm)
Evidence
VI_MWO01 7.5 None o
VI_MW02 5 None 0-26
VI_MW03 6.3 Sulfur odour at 4 m bgl 0-15.2
V]_MwW04 7 None 0-10.5
V]_MW05 8 . None 0-2.7
_MW06 8 None 0.2-5.1
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Borehole ID Depth (m bgl) Visual ox Olfactory PID Range (ppm})
Evidence

VI_MW07 3 None 0
V]_MWO08 6 None 0-0.8
_MW09 6 None 0.2-61
V]_MW10 6 Organic odour 0.2-6.1
V]_SE0]1 3 Nane 0-1.1
V]_SB02 3 Organic odour 0-2.6
V]_SB03 3 None 0.2-3
V]_SB04 3 None 0.2-3

Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Table 3 of Annex B. Flectrical
conductivity measurements ranged from 529 to 3049 uS/cm, indicating fresh
water to saline conditions. The pH of the groundwater ranged from 4.32 to
6.11, which indicates slightly acidic to acidic conditions in groundwater across
the AEC, this, in combination with the sulfurous odours noted may be an
indicator of acid sulfate soil conditions.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

-Soil Analytical-Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Tuble 4. of Annex B.

Measured concentrations of COPCs were below the adopted human health
screening values in all soil samples collected from within this AEC.

The majority of measured concentrations in soil were below the corresponding
laboratory LOR with the exception of toluene, PAHs and some TRH fractions.
The concentration of toluene was above the corresponding laboratory LOR in
soil collected from VJ_MWO03 at a depth of 40 m bgl; however all
concentrations were below the adopted screening values.

Concentrations of PAHs were above the corresponding laboratory LOR in soil
collected from V]_S5B04_0.15 m bgl, V]_SB01_10 m bgl, V]_MWO08_1.0 m bgl,
VI_MW07_0.1m bgl, V] MW01_0.2 m bgl, VI_MWO05_1.0; however all
concentrations were below the adopted screening values.

Concentrations of some TRH fractions were above the corresponding
laboratory LOR in soil collected from V]J_SB04 at a depth of 0.15 m bgl,
V] _SB01 at a depth of 1.0 m bgl, VJ]_MW08 at a depth of 1.0 m bgl, V_MW01
at a depth of 0.2 m bgl. however all concentrations were below the adopted
screening values.
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All concentrations were below the adopted screening values with the
exception of TRH Ci0-Cis at V]_MWO07 at a depth of 0.1 m bgl which
marginally exceeded the adopted ecological screening value.

Concentrations of various heavy metals were identified above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC. All concentrations of COPC in soil were below the adopted
hurman health and ecological screening values.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.j of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed with the exception of
some TRFH fractions, toluene and 3&4-methylphenol at V]_MWO03 and metals
in groundwater across the AEC (discussed in Section 5.4). The concentrations
of TRH, toluene and 3&4-methylphenol at V] MWO03 were above the
corresponding laboratory LOR however all concentrations were below the
adopted screening values.

Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC, The ecological screening value
was exceeded in one soil sample at V]_MW07.

The measured concentration of TRH C1o-Cys marginally exceeded the adopted
ecological screening value in the soil sample collected from V]_MW07 at a
depth of 0.1 m bgl. The concentration of TRH in soil was below the adopted
human health screening values and TRH was not detected above the
laboratory LOR in groundwater at this location. The concentrations of TRH
reported in other sampling locations within this AEC did not exceed the
adopted screening values. Monitoring well VJ_MW07 was located on the
south-western corner of the coal stockpile area approximately 20 m from the
edge of the coal stockpile area in an area of unsealed ground around the coal
stockpile.

The vegetation in this area is limited to sparse areas of grass but no obvious
differences were noted between the vegetation within this TRH impacted area
and other similar sampling locations around the Coal Stockpile. On this basis
and considering that exceedances of the adopted screening values were not
identified in the other soil samples collected from within this AEC, this
identified TRH impact is not considered to represent a significant risk to the
terrestrial environment under the ongoing use of the Site as a Power Station.
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Table 5.12

COMMERCIAL IN CONFIDENCE
VK -~ Mobile Plant Maintenance and Refuelling Areas
Background

Mobile plant associated primarily with the coal storage area is serviced and
refuelled in AEC VK, located directly to the north of the coal storage area. This
area also houses a diesel AST, refuse oil AST, a lubricants station and a parts
cleaning facility.

The refuelling/maintenance facilities are contained within a bunded area and -
runoff from this area is directed via an oil separator into a settling pond.

No soil or groundwater investigations are known to have been undertaken to
date which specifically target the Mobile Plant Maintenance Area. Given the
absence of previous environmental characterisation work, further
investigation was considered to be required to provide a baseline assessment
of soil and groundwater conditions in this area.

AEC Methodology and Investigation Field Observations

A total of nine soil investigation bores, seven of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations were

-~ distributed within this AEC as presented on Figure 6.5 of Annex A. Relevant

borehole logs are presented within Annex D.

Field indicators of contamination, such as staining, odours or visibly stressed
vegetation were not noted within this AEC. No staining or unusual odours
were detected at any depth through the sampled soil profile at other locations
within this AEC. Measured concentrations of ionisable volatile compounds via
headspace analysis did not exceed 10.3 ppm v (isobutylene equivalent) in soil
samples collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.12.

Field Observations Summary - AEC VK

Borehole ID Depth {m bgl) Visual or Olfactory PID Range
Evidence {ppm v)
VEK_MWO1 3 None 0-0.2
VE_MW02 6 None 0-1.3
VEK_MWO03 6 None 0-1.1
VE_MW04 6 None 0.1-04
VI_MWO05 8.3 None 0-10.3
VEK_MWO06 7 None 0-1.3
VEK_MWO07 54 None 0-0.1
VK_SB01 51 ~ None 0-0.9
VK_SB02 39 None 0
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Field parameter measurements collected during the groundwater sampling
works are presented in Table 3 of Anmex B.  Electrical conductivity
measurements indicated generally fresh groundwater conditons with
brackish conditions at VK_MW05, VK_MW06 and VK_MW07(2648 to 6141
uS/cm). The groundwater within this AEC was slightly acidic to acidic with
a pH range between 4.12 and 5.44. '

Sheen was observed on groundwater purged fromVK_MWO03 during the
groundwater sampling event. No other indications of potential contamination,
such as sheen or odours, were observed during groundwater sampling at
other locations within this AEC. A summary of field observations from the
groundwater sampling works are presented within Table 3 of Annex B.

Sotl Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.k of Annex B.

Measured concentrations of COPCs were below the adopted human health

screening values in all soil samples collected from within this AEC. Measured

concentrations of COPCs were below the adopted ecological screening values

in all soil samples collected from within this AEC with the exception of nickel
in the soil sample collected from VK_MWO04 ata depth of 0.2 m bgl .

The majority of measured concentrations of COPCs were below the
corresponding laboratory LOR. Concentrations of some TRH fractions were
above the corresponding laboratory LOR in the soil sample collected from
VK_MW07 at 1.0 m bgl, however all concentrations were below the adopted
screening values. Concentrations of phenanthrene were above the
corresponding laboratory LOR in the soil samples collected from VK_MW02
at a depth of 0.2mbgl, VK_MW04 at a depth of 0.2 mbgl, VK_MW06 at a
depth of 0.5mbgl and VK_MW07 at a depth of 1.0 m bgl, however all
concentrations were below the adopted screening values.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.k of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LLOR in all groundwater samples analysed, with the exception of
selected metals in groundwater (discussed in Section 5.4).
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Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC. The ecological screening value
for nickel was exceeded in the soil sample collected from VK_MWO04 at a
depth of 0.2 m bgl. This soil sample was collected below concrete
hardstanding and therefore the identified exceedance for nickel is not
considered to represent a significant risk to the terrestrial environment under
the ongoing use of the Site as a Power Station.

VL - Sewage Treatment Plant
Background .

The Vales Point Sewage Treatment system is located outdoors to the west of
the operational area and consists of a tank with sedimentation compartment
and sludge compartments and three treatment ponds, with a mechanical
aeration system. The effluent from the third pond in this system ultimately
discharges to the Retention Basin on the northern side of the Ash Dam.

Sewage can contain a variety of contaminants, inéluding nitrates, metals, trace
concentrations of toxic chemicals and salts. Potential contamination sources in
association with the sewage treatment plant include leakage from the sewage
treatment systems, associated pipework or retention basin into the underlying
soil or groundwater.

No soil or groundwater investigations are known to have been completed in
the vicinity of the sewage treatment plant facilities, therefore further
investigation was undertaken to assess potential environmental issues
associated with soil and groundwater conditions within this AEC.

AEC Methodology and Investigation Field Observations

A total of three soil investigation bores, all of which were completed as
groundwater monitoring wells, were advanced within this AEC and one
surface soil sample was collected to assess potential impacts to soil and
groundwater. The three groundwater monitoring wells were distributed
across the AEC to up gradient, cross-gradient and down gradient of the
sewage treatment facility. The soil bore VI._SE01 was abandoned due to the
proximity to sub-surface electrical utilities, however a surface soil sample was
collected at this location. The sampling locations were distributed within this
AEC as presented on Figure 6.5 of Annex A Relevant borehole logs are
presented within Annex D. No field indicators of confamination, such as
staining, odours or visibly stressed vegetation were noted within this AEC. No
staining or unusual odours were detected at any depth through the sampled
soil profile. Measured concentrations of ionisable velatile compounds via
headspace analysis were noted not to exceed 0.2ppmv (isobutylene
equivalent) in any soil sample collected from this AEC.
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A summary of the field observations from the drilling works are presented
within Table 5.13.

Field Observations Summary - AEC VL

Borehole ID Depth (m bgl) Visnal or Olfactory PID Range (ppm)
Evidence
VL_MWO01 6 None 0-0.2
VL_MWO02 7 None 0-01
VL_MWO03 6 None 0-0.1
VL_SB01 01 None ¢

Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Tuble 3 of Annex B. Flectrical
conductivity measurements in groundwater within this AEC were indicative
of fresh water conditions, with a range between 292 and 517 uS/cm.

The measured pH ranged between 5.36 and 6.11 which was indicative of
slightly acidic groundwater conditions within this AEC.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within

- Table 3 of Annex B. :

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.1 of Annex B.

Measured concentrations of COPCs were below the adopted human health
and ecological screening values in all soil samples collected from within this
AEC. The majority of measured concentrations of COPC were also below or
close to the corresponding laboratory LOR. Concentrations of various heavy
metals were identified above the corresponding laboratory LOR in a number
of soil samples collected from within this AEC, however all concentrations
were below the adopted screening values.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.1 of Annex B . Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed. The exceptions to this
were some detections of metals within groundwater across this AEC
(discussed in Section 5.4).
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Discussion

No exceedances of the adopted screening values were identified in soil
samples collected from within this AEC. Similarly, with the exception of
metals, no exceedances of the adopted screening values were identified in
groundwater.

VM - Chlorine Plant
Background

The Vales Point Power Station generates free chlorine onsite through an
electrolytic process using seawater sourced from Lake Macquarie. The
chlorine plant is located to the north west of the power block and includes the
bulk storage of hydrochloric acid and sodium hypochlorite in ASTs. The
transformer oil storage filtration building, associated with the TransGrid
Switchyard is also located immediately adjacent to the Chlorine Plant to the
north.

The chlorine plant area is bunded and this AEC is predominantly covered by a
concrete hardstand to allow access for vehicles and plant machinery.

No soil or groundwater investigations are known to have been completed

-within this AEC to date and therefore further investigation was undertaken to

provide a baseline and to assess soil and groundwater conditions within this
AEC. The data collected within this AEC was also used to evaluate COPCs
associated with the operation of the adjacent transformer oil storage filtration
building.

AEC Methodology and Investigation Field Observations

A total of three soil investigation bores, all of which were completed as
groundwater monitoring wells, were advanced within this AEC and three
surface soil samples were collected to assess potential impacts to soil and
groundwater. Surface soil samples were collected at three locations At three
locations where soil bore and monitoring wells could not be advanced, as
discussed in Section 4.1. The sampling locations were distributed within this
AEC as presented on Figure 6.5 of Annex A. . Relevant borehole logs are
presented within Annex D.

No field indicators of contamination, such as staining or odours were noted
within this AEC. No staining or unusual odours were detected at any depth
through the sampled soil profile, although an organic odour was noted in one
deep soil sample. Measured concentrations of ionisable volatile compounds
via headspace analysis were noted not to exceed 0.5 ppmv (isobutylene
equivalent) in any soil sample collected from this AEC. '
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A summary of the field observations from the drilling works are presented
within Table 5.14.

Table5.14  Field Observations Summary - AEC VM

Borehole ID Depth (m bgl) Visual or Offactory PID Range (ppm)
Evidence

VM_MW01 6 None 0-0.5

VM_MW02 0.1 None 0

VM_MWO03 45 None 0-0.2

VM _MW04 4 " QOrganic odour 0-0.5

VM_MWO05 0.1 None 0
VM_SBO1 02 None 0

Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Table 3 of Annex B. Electrical
conductivity measurements in groundwater within this AEC indicated fresh
water to brackish water conditions, with a range from 895 to 3973 yuS/cm. The
measured pI ranged between pH 5.08 and 603 which was indicative of
slightly acidic groundwater conditions within this AEC.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 2 of Annex B. ' o

Sotl Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.m of Annex B.

The majority of measured concentrations of COPCs were below or close to the
corresponding laboratory LOR. Concentrations of TRH were identified above
the corresponding laboratory LOR in soil samples collected from VM_MW(2
at a depth of 0.1 m bgl and VM_MWU5 at a depth of 0.1 m bg], '

Concentrations of PAHs including acenaphthylene, benz(a)anthracene,
benzo(a) pyrene, benzo(b)fluoranthene, benzo(gh,i)perylene, chrysene,
fluoranthene and pyrene were identified above the corresponding laboratory
LOR in soil samples collected from VM_MW02 at a depth of 0.1 m bgl. All
reported PAH and TRH concentrations were below the adopted screening
values. Concentrations of various heavy metals were identified above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC. The concentration of zinc in a soil sample collected from
0.2 m bgl at VM_MW02 exceeded the adopted ecological screening value.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014

76



COMMERCIAL IN CONFIDENCE

The measured concentrations of asbestos fines and fibrous asbestos
(0.004 %w/w) in the soil sample from VC_MWO03 at a depth of 0.1 m bgl
exceeded the adopted human health screening value of 0.001 % w/w).
Chrysotile and amosite asbestos fines and fibrous asbestos (FA and AF) were
detected in one sample at VM_MWO02 at a depth of 0.1 mbgl and the -
laboratory report identified “one piece of friable asbestos cement sheeting
approximately 5 x 4 x 2mm plus several loose bundles of friable asbestos fibres
approximately 2 x 1 x 0.5mm”.

Groundwater

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.m of Annex B. Exceedances of the adopted screening
values are also graphically presented in Figure  of Annex A

Concenirations of some TRH fractions were detected above the corresponding
laboratory LOR in groundwater from monitoring well VM_MW04, however
all concentrations were below the adopted screening values.

Concentrations of PFOS and PFOA were detected above the corresponding
laboratory LOR in groundwater from monitoring well VM_MWO03. The
concentration of PFOS in groundwater at VM_MWO03 was exceeded the
adopted human health (drinking water) screening values. ‘

Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC. The ecological screening value
for zinc was exceeded in the soil sample collected from VM_MWO2 at a depth
of 0.1 m bgl. |

VM_MWO02 is located in an operational area of open ground immediately
adjacent to the outlet canal. The vegetation in this area is limited to a sparse
covering of grass and there is limited access to the area by wildlife. On this
basis, this area of zinc impact is not considered to represent a significant
potential risk to the terrestrial environment under the ongoing use of the Site
as a power station. :

The measured concentrations of asbestos fines and fibrous asbestos
(0.004 %w/w) in the soil sample from VC_MWO03 at a depth of 0.1 m bgl
exceeded the adopted human health screening value of 0.001 % w/w). It is
noted that this sample was collected from unsealed ground adjacent to the
chlorine plant on the western side of the canal, and surface soils in this area
may be accessible to Site workers and thus may represent a potential health
risk if potential exposure pathways are not managed appropriately.
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VN - Wyee Coal Unloader Area and Coal Conveyors
Background

The Wyee Coal Unloader facility is located to the north of the Ash Dam and
adjacent to the Main Northern Rail Line between Wyee and Morisset,
approximately 4.5 km to the north west of the operational area. A network of
coal conveyors links this facility to the Coal Storage Area (AEC V]). The
operational area of this AEC is surrounded by buffer lands primarily
comprised of dense bushland. ‘

The Wyee Coal Unloader facility is comprised of a series of hoppers, feeders
and transfer points. At the time of the investigation, the operation of the rail
corridor and hopper unloader facility was suspended for maintenance and
additional construction.

During the site investigation works, seven ASTs were identified in the
operational area of the AEC. Four ASTs located near the Rail to Vales (RV)
conveyor were used to hold water and three ASTs located near the office pre-
fab buildings and main hopper unloader are used as fire water storage tanks
and are connected fo the fire hydrants servicing the operational areas and
conveyor systems. Two water retention ponds are located to the north east of

the main hopper unloaders.

The majority of the RV conveyor system follows ground level, with the RV
conveyor gradually becoming elevated towards the transfer towers. The
conveyors are covered to reduce the potential for fugitive dust emissions.

One pbnd of unknown historic use is located in a cleared area, approximately
600 m to the south east of the conveyer loop. This pond is not utilised by Delta
and is surrounded by dense vegetation.

Given the absence of previous environmental characterisation work, further
investigation was considered to be required to provide a baseline assessment
of soil and groundwater conditions in this area.

AEC Methodology and Investigation Field Observations

A total of fifteen soil investigation bores, ten of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations within this
AEC are presented on Figure 6.1 of Annex A. Relevant borehole logs are
presented within Annex D.

Significant quantities of fly-tipped waste, including drummed oils, household
waste, wood, steel and plastic were observed in very close proximity to
drilling location VN_MWI10, on the eastern Site boundary, as shown in
Photograph 47 and 48 of Annex G.
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This area is accessible by the public via a short gravel road off Rutleys Road
and the waste is likely to have been dumped illegally by members of the
public.

No staining or unusual odours were detected at any depth through the
sampled soil profile in this AEC. Measured concentrations of ionisable volatile
compounds via headspace analysis were noted not to exceed 3.4 ppmv
(isobutylene equivalent) in any soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.15. '

Field Observations Summary - AEC VN

Borehole ID Depth  Visual or Olfactory Evidence  PID Range {(ppm v -isobutylene

{m bgl) equivalents)
VN_MWO01 7 None 0-0.6
VN_MW02 4 None i
VIN_MWO03 14 None 0
VN_MWO05 7.5 Nemne 0-0.9
VIN_MW06 115 . None 0-3.5
- VN_MW07 11.5 None 0-1.8
VN_MWO08 8 None 0-3.4
VN_MWO09 7 None 0-16
VN_MW10 135 : None 0
VN_MWI2 5 None T2
VIN_SB01 3 None 0-15
VIN_5B02 3 None 0-0.1
VIN_SB03 12 None 0
VIN_SB04 3 None 0-0.6
VIN_5B05 0.5 None 0.8-1.0

Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Table 3 of Annex B. Electrical
conductivity measurements indicated freshwater conditions in groundwater
within this AEC, with a range between 172.3 and 1000 pS/cm. The measured
pH ranged between 3.52 and 6, which is indicative of acidic to slightly acidic
conditions in groundwater within this AEC. Acidic groundwater conditions at
VN_MWI12 (pH of 3.52) may indicate the presence of acid sulfate soil
conditions in the area. This monitoring well is located immediately to the
south of the water retention ponds.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 2 of Annex B.
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Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.n of Annex B.

Measured concentrations of all COPCs with the exception of zinc were below
the adopted screening values in all soil samples collected from within this
AEC. The majority of measured concentrations were also below or close to the
corresponding laboratory LOR in the soil samples collected from within this
AEC. The zinc concentration measured in the soil sample collected from
VIN_MW?08 at a depth of 0.2 m bgl was marginally in excess of the ecological
screening value for areas of ecological significance but did not exceed the
ecological screening value for commercial/ industrial areas.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.1 of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A

The majority of measured concentrations of COPCs in groundwater were also
below or close to the corresponding laboratory LOR in the samples collected
from within this AEC, with the exception of metals (discussed in Section 5.4).

Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC. The ecologjical screening value
was exceeded in soil at VN_MWO08 for zinc.

The zinc concentration measured in VN_MWO08 at a depth of 0.2 m bgl
marginally exceeded the screening value adopted for areas of ecological
significance. This sampling location was located within the operational area of
this AEC The Delta Coast Land Management Manual (GHD, 2012) indicated that
a number of threatened bat species have been identified in the wooded areas
surrounding the operational area but as the zinc concentration in this sample
did not exceed the adopted screening value for commercial/industrial areas
and zinc concentrations in excess of the screening levels for ecologically
significant areas were not identified across the remainder of the ‘AEC, this
isolated impact is not considered to be representative of a significant risk to
the terrestrial environment.

The US EPA (2013) ProUCL (version 5) software was also used to calculate a
95% UCL value of 16.7 mg/kg for the zinc concentrations in the soil samples
collected at dépths of less than 1 m bgl across this AEC (calculations provided
in Annex I). This value is significantly less than the ecological screening level
~ adopted for areas of ecological significance. '
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VO - Ash Dam
Background

The Ash Dam is located to the south-west of the operational area of the Site. A
large proportion of the ash which is produced from the Vales Point Power
Station is transported by wet sluicing via pipelines to the Ash Dam. The
northern portion of the Ash Dam (Ponds 1, 2 and 3) have been filled to
capacity and rehabilitated. The central areas of the Ash Dam, known as Pond
4, 5A and 5B, are currently. active and receiving wet sluice from the Power
Station. Ash settles in these upper reaches of the dam and the water is
pumped back to the Fower Station via ash return water pumps. Prior to
Munmorah Power Station ceasing operations, the Vales Point Ash Dam was
also used for the storage of fly ash produced at Munmorah Power Station.

Various other solid and liquid wastes are also permitted to be directed to the
Ash Dam under the EPL including coal fines, mill pyrites, residual detergents
and oil sheens, sand, concrete products, boiler blowdown, minor chemical
spill residues, chemicals for environmental control, ash dam water treatment
plant residues, dust returned from the ash recovery plant, marine ‘growth,
debzris, seaweed, chemical cleaning solutions, oil and chemically impacted soil,
desilting of settling basins, dredge spoil, waste wood, wood chips, dirty water
drains, treatment plant discharges, coal handling plant stormwater,

neutralised  demineralisation effluent, polisher plant effluent, spent ion

exchange resins, chlorine plant storage vessel precipitates, cable tunnel
drainage, fabric filter bags, coal chitter and soil capping materials, coal mine
dewatering discharges. Asbestos Containing Material (ACM) was also
historically disposed within the dam.

Heavily vegetated areas are located around the boundaries of the Ash Dam.
The Delta Coast Land Management Manual (GHD, 2012) indicates that
threatened flora and fauna has been identified in the buffer Iands surrounding
the Ash Dam. State Envirenmental Planning Policy No. 14 (SEPP 14) wetlands
are also located immediately to the north of the Ash Dam toe drain and along
the creeks to the north of the Ash Dam. Rural residential areas are located
along the north western boundary of the Ash Dam and residential areas are
located directly to the west and south of the Ash Dam.

Three existing groundwater monitoring wells installed to the north of the Ash
Dam have been monitored on a quarterly basis since 2008 to assess seepage
from the Ash Dam. A qualitative review of this data indicates that the
groundwater is saline and slightly acidic and that measured concentrations of
copper, lead, nickel and zinc consistently exceed the ANZECC (2000) trigger
values for marine water quality. As a result, the EPA has requested additional
groundwater investigations in this area and a Pollution Reduction Program
(PRP) has been implemented under the Site EPL.

ENVIRONMENTA L RESOURCES MANAGEMENT AUSTRALIA 0257747 /FINAL/17 JULY 2014

81



Table 5.16

COMMERCIAL IN CONFIDENCE
AEC Methodology and Investigation Field Observations

Intrusive soil and groundwater investigations within the active or
rehabilitated areas of the Ash Dam were not considered necessary, as it is
already acknowledged that these areas are impacted with waste materials
(primarily ash). The investigations of this AEC therefore focused on
identifying COPC that may have migrated from this AEC towards sensitive
receptors.

A total of twenty-one soil bores were advanced and nineteen of these were
converted into groundwater monitoring wells. Sampling locations were
installed around the entire boundary of the Ash Dam, with the exception of an
approximately 2km stretch along the south western side of the Ash Dam,
where the presence of a high pressure Jemena gas pipeline prevented the
installation of sampling locations. The sampling locations within this AEC are

_presented on Figures 6.2, 6.3 and 6.6 of Annexr A. Relevant borehole logs are

presented within Annex D.

During the additional round of sampling undertaken on 27 May, 2014. Surface
water from the toe drain was sampled. It was noted that this water was not
flowing and appeared stagnant with orange staining. This sample was
analysed for metals. The laboratory results are shown in Table 5.0 in Annex B.

" During the sampling program, no staining or odours were noted on the Site -

surface. Visibly stressed vegetation was noted in the areas within
approximately 30 m of the active portion of the Ash Dam, although it is noted
that this could be related to a number of factors, potentially including
inundation (refer to Photograph 46 and 47 of Annex G).

No staining was detected at any depth through the sampled soil profile.
Measured concentrations of ionisable volatie compounds via headspace
analysis were noted not to exceed 5.9 ppm v (1sobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.16.

Field Observations Summary - AEC VO

Borehole ID Depth Visual or Olfactory PID Range (ppm v -isobutylene
(m bgl) Evidence equivalents)

VO_MWo1 4 HS odour at3.2 m bgl 0-87

VO_MWO02 7 None 0-0.8

VO_MWO3 7.5 H:S odour at 7 m bg] 0-5.9

VO_MW04 8 None ]

VO_MWO05 10 None 0

VO_MWO06 2.5 Shale staining 0

VO_MWO07 10 None 0

VO_MWO03 125 None 0

VO_MW09 12 None 0-24

VO_MWI10 12 None 0-0.6
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Borehole TD Depth Visual or Olfactory PID Range (ppm v -isobutylene
(m bgl) Evidence equivalents)

VO_MWI1 i2 None 0-3.4
VO_MW12 3 ) None 0
VO_MWI13 5.1 None 0
VO_MW14 6 None ¢
VO_MW15 5.5 Nomne 0-0.5
VO_MWle 4.6 Possible ash 0-0.2
VO_MW17 - 45 None 0-1.2
VO MWIS8 7 None 0-1.0
VO_MWI19 5 None 0
VO_MW20 11 None 0-1.7

VO_SBO1 3 None 0

VO _SB03 3 None ) 0-01

Groundwater field parameter measurements collected during the
groundwater sampling works are presented in Table 3 of Annex B. Electrical
conductivity measurements indicated that the groundwater within this AEC
ranged from fresh to highly saline conditions. The pH measurements in
groundwater within this AEC were typically slightly acidic with a range from
pH of 3.6 to 6.55. pH values of less than 4 were recorded in monitoring wells
VO_MW04, VO_MW06, VO_MW12, VO_MWI18 and VO_MW19, which may
indicate the presence of ASS conditions. VO _MWO4 is located near the Ash
Dam toe drain, VO_MWO06 is located on the north western boundary of the
~Ash Dam and VO_MW12 is located near the discharge point for the Ash Dam
into Wyee Creek. VO_MW18 and VO_MW19 are located immediately to the
east of the Ash Dam.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.0 of Annex B.

The concentrations of TRH (C10-C16 excluding naphthalene} measured in soil
samples collected from VO_MWO06 and VO_MW10 at a depth of 0.2m bgl
exceeded the ecological screening values for areas of ecological significance,
but not the screening values for commercial industrial areas.

The nickel and zinc concentrations in selected soil samples marginally
exceeded the ecological screening value for areas of ecological significance.

Asbestos was not reported in soil within this AEC.
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Groundwater Analytical Data

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.0 of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A

With the exception of metals, all COPCs were measured at concentrations
below the laboratory LOR.

Surface Water Analytical Results

The surface water samples collected from within the Ash Dam toe drain
reported concentrations of manganese greater than the adopted human health
(drinking water) screening values and cobalt and zinc concentrations greater
than the adopted ecological screening levels.

A comparison between the metal concentrations measured in the toe drain
and those measured in the groundwater monitoring wells located
immediately upgradient of the toe drain (including VO_MWO02, VO_MW03
and VO_X_MW03) indicated that the manganese concentration in the toe
drain were lower by a factor between 3 and 7 and the cobalt concentrations
were lower by a factor of between 14 and 19. The zinc concentrations
measured in the toe drain were of a similar order of magnitude to those
““measured in the immediately upgradient groundwater monitoring wells.
Arsenic, nickel and selenium were measured at concentrations in excess of the
adopted screening values in groundwater monitoring wells located
immediately upgradient of the toe drain but not within the toe drain.

Discussion

The concentrations of TRH (C1o-Cis excluding naphthalene), benzo(a)pyrene,
nickel and zinc measured in individual soil samples exceeded the ecological
screening values adopted for areas of ecological significance, but not the
screening values for commercial industrial areas. These results indicate that
concentrations of TRH, PAH, nickel and zinc in soil around the boundary of
the Ash Dam may be sufficient in some areas to adversely impact upon
sensitive terrestrial organisms.

Overall however, a significant adverse effect on the terrestrial environment is
not predicted on the basis of these results, particularly given the operational
nature of the Ash Dam and the licensed placement of a variety of waste
materials, including ash, within this structure.

Groundwater from monitoring wells within this AEC reported metals
concentrations greater than the adopted human health and ecological
screening values.

ENVIRONMENTAL RESQURCES MANAGEMENT AUSTRALIA 0237747 /FINAL/17 JULY 2014

84



5.3.16

COMMERCIAL IN CONFIDENCE

A consolidated discussion of this issue is presented in Section 5.4, but the
surface water samples collected from within the Ash Dam toe drain indicate
that lower concentrations are discharging into the downgradient area or that
the surface water has been diluted by other inputs, such as rainfall.

VP - Asbestos Landfills
Background

There are six Asbestos Landfills located within the catchment of the Ash Dam.
These Asbestos Landfills (referred to as “Dumps’) were closed in
approximately 1995. Four of the Dumps (Dumps 1-4) have been closed and
covered, revegetated and surveyed. Dump 5 is located entirely within the
active area of the Ash Dam. Dump 6 is located predominantly within the
active area of the Ash Dam, with a small portion located in bushland to the
east of the active portion of the Ash Dam. Dump 4 is located within the
previously active area of the Ash Dam which was rehabilitated around 2007.
The Asbestos Landfills are fenced with signs to indicate the presence of
asbestos contaminated wastes.

Detailed information about the waste materials disposed within the Asbestos
Landfills was not available for review as a part of this assessment but it is
understood that the primary material disposed within these areas was

ashestos. The waste materials contained within the landfill areas have the

potential to impact the conditions of underlying soil and groundwater.

Given the absence of previous environmental characterisation work, further
investigation was considered to be required to provide a baseline assessment
of soil and groundwater conditions around the known delineated extent of the
landfills.

AEC Methodology and Investigation Field Observations

Intrusive soil and groundwater investigations within the asbestos landfills
were not considered safe or necessary, as it is already acknowledged that
these areas are impacted with waste materials, The investigation locations in
this AEC were distributed to target the soil and groundwater conditions
around the perimeter of the known delineated extent of the landfills, as
marked by the security fencing and signage and indicated in plans provided
by Delta. The investigations within this AEC focussed on identifying COPCs
that may have migrated from this AEC towards sensitive receptors.

A total of twelve soil bores were advanced around the perimeter of the known
asbestos landfill areas. Two of these bores were converted to monitoring wells
in the area downgradient of the three landfills located to the north of the Ash
Dam (Dump 1, Dump 2 and Dump 3).
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The installation of monitoring wells in the areas downgradient of the asbestos
landfills was limited due to the rough terrain in this area, however the
monitoring wells from the adjacent Ash Dam AEC (AEC VO) as well as
surface water samples from AEC VR have also been considered. The three
landfills known as Dump 4, Dump 5 and Dump 6 are located either within the
area currently covered by the active Ash Dam or the rehabilitated part of the
Ash Dam. The groundwater in these areas has been considered in the
assessment of groundwater conditions in the Ash Dam AEC (AEC VO).

The sampling locations within this AEC are presented on Figures 6.2 and 6.3 of
Annex A. Relevant borehole logs are presented within Annex D.

As anticipated, ash as well as coal and shale fragments were encountered at
several locations in this AEC. Ash was identified from a depth of
approximately 0.5 m bgl in the profiles of the three soil bores (VP_SB09 and
SP_SB10) around the perimeter of the former “Dump 4”, and a thin layer of
ash was also encountered between 1.1 and 1.3 m bgl at VP_SB07. All three of
these soil bores are located within the rehabilitated ash disposal area. Coal
and shale fragments were encountered within the surface soils at three
locations, VP_MW02, VP_SB01 and VP_SB02 which are located adjacent to the
coal conveyor. There were no further staining or unusual odours detected at
any depth through the sampled soil profile in this AEC. Measured

__concentrations of ionisable volatile compounds via headspace analysis were

noted not to exceed 0.8 ppm v (isobutylene equivalent) in any soil sample
collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.17.

Field Observations Summary - AEC VP

ohaleip DA ViwloOfcony D e foms
VP_MWOT 9 None 0 -
VP_MW02 7 None 0-0.1
VP_SB01 15 Coal and shale present. 0-0.3
VP_SB02 15 Coal and shale present. 0-0.1
VP_SB03 15 None 0
VP_S5B04 21 None' 0
VP_SBO5 3 Ash 0-0.2
VP_SB0s 3 None 0-0.6
VP_SBO7 3 Ash 0-0.5
VP_SB08 3 None 0-0.8
VP_SB09 15 Ash 0
VP_SBI0 05 Ash 0
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALLA 0237747 /FINAL/17 JULY 2014

86



COMMERCIAL IN CONFIDENCE
Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.p of Annex B.

The majority of measured concentrations of COPC were below the
corresponding laboratory LOR, with the exception of TR, PAH and metals.
Measured concentrations of TRH and PAH constituents were detected in soil
samples collected from VP_SB02, however the measured concentrations did
not exceed the adopted human health or ecological screening values. |

Concentrations of various heavy metals were identified above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC. However all concentrations were below the adopted
screening values with the exception of copper and zinc. The measured
concentrations of copper and zinc in the soil sample collected from VP_SB01
at a depth of 0.2 m bgl exceeded the adopted ecological screening values.

Asbestos was detected in two soil samples collected from within this AEC at
VP_MWO02 at a depth of 2 m bgl and VP_SB02 at a depth of 0.2 m bgl. In both
soil samples there were no visual indicators of potential ACM during the
sample collection in the field. In the soil sample collected from VP_5B02 at a
depth of 0.2 m bg], the laboratory identified “several pieces of friable asbestos
" cement sheefing approximately 5 x 4 x 4 mm plus several loose bundles of
friable asbestos fibres approximately 2 x 1 x 0.5 mm”. The laboratory reported
that amosite, crocodilite and chrysotile asbestos were present in the soil
sample.

The asbestos quantification results reported that fibrous asbestos was detected
at 0.034 % w/w and that asbestos fines and fibrous asbestos (<7 mm) were
detected at 0.009 % w/w which is above the adopted human health screening
criteria. In the soil sample collected from VP_MWA02 at a depth of 2 m bgl the
laboratory identified “several pieces of friable asbestos cement sheeting
approximately 4 x 3 x 2 mm plus several loose bundles of friable asbestos and
unidentified mineral fibres approximately 2 x 1 x 0.5 mm”. The laboratory
reported that amosite and crocodilite asbestos were present in the soil sample.
The asbestos quantification results reported that fibrous asbestos was detected
at 0.117 % w/w and that asbestos fines and fibrous asbestos (<7mm) were
detected at 0.035 % w/w which is above the human health screening criteria.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.p of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.
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- Measured concentrations of the majority of the COPCs were below the

adopted screening values in the groundwater samples collected from within
this AEC.

Benzene was detected at a concentration that marginally exceeded the
adopted human health (drinking water) screening values in a single
groundwater sample collected from VP_MWO1. This well was re-sampled
eight weeks later and again benzene was detected at a concentration
exceeding the adopted human health (drinking water) screening values
Copper and zinc were also detected at concentrations marginally exceeded the
adopted ecological screening values in a groundwater sample VP_MW02.

Discussion

The copper and zinc concentrations in the shallow soil sample collected from
VP_5B01 exceeded the adopted ecological screening values. These results may
suggest a hotspot of metal impact in the vicinity of the asbestos landfill. The
absence of elevated metal concentrations in other soil samples collected from
within this AEC however, suggests that metal impacts are unlikely to be
widespread in the areas surrounding the asbestos landfills. Concentrations of
copper and zinc in excess of the ecological screening levels were identified in
groundwater collected from this AEC. However the measured concentrations
were consistent with those measured in monitoring wells up-gradient of the

* landfills in AEC V] and VK.

The measured concentrations of benzene exceeded the adopted human health
(drinking water) screening values in groundwater when sampled on two
occasions. The monitoring well (VP_MWD01} is located downgradient of an
asbestos landfill area. In the absence of potable groimdwater use in this area, -
this exceedance is not considered representative of a significant potential risk
to human health however may be indicative of a benzene source within the
asbestos landfill. It is noted that the adopted recreational screening levels were
not exceeded on either of the two sampling events.

Groundwater from monitoring wells within this. AEC reported copper and
zinc concentrations greater than the adopted ecological screening values. As
metals have been identified at concentrations exceeding the adopted screening
criteria in groundwater within all AECs a consolidated discussion of this issue
is presented in Section 5.4,

VQ ~ Dust Line
Background

The Dust Line is an aboveground pipeline which transfers dust from the
operational area of the Site to the Ash Dam. The asbestos register for the Site
indicates that the dust pipes are constructed of asbestos containing materials
(ACM). ‘
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Site personnel indicated that the pipe had been treated with paint to minimise
the release of ACM to the environment. Investigations were undertaken to
assess whether soil in the vicinity of the pipeline has been impacted by
asbestos fibres, from the degradation of this equipment.

AEC Methodology and Investigation Field Observations

Twelve surface soil samples were collected from immediately beneath the
Dust Line along the accessible aboveground section which is approximately
1.2 km in length. The sampling density is approximately 1 sample per 100 m
along the targeted length of the pipework. A grid based inspection, in
accordance with Western Australian (WA) Department of Health (DOH)
(2009) Guidance for the Assessment, Remediation and Management of Asbestos-
Contaminated Sites, could not be achieved due to the physical presence of
piping (including asbestos) within the immediate vicinity.

Groundwater in this AEC was considered as part of adjacent AECs, and there
were no monitoring wells targeted to this AEC. The sampling locations within
this AEC are presented on Figure 6.5 of Annex A. Relevant borehole logs are
presented within Annex D.

No field indicators of contamination, such as staining or odours were noted
within this AEC. No staining or unusual odours were detected at any depth

“through the sampled soil profile. Measured concentrations of ionisable volatile

compounds via headspace analysis were noted not to exceed 0ppmv
(isobutylene equivalent) in any soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.18.

Field Observations Summary - AEC VQ

Borehole Depth (m Visual or Olfactory PID Range (ppm v -isobutylene
80 bgl) Evidence equivalerits)
VQ SBO1 0.2 Noene 0
VQ SB02 02 None - 0
VQ_SB03 0.2 None 0
VQ _SB04 0.2 None )]
VQ SB05 02 None 0
VQ _5B06 02 None It
VQ_SBO7 - 02 None 0
VQ _SB08 0.2 None 0
VQ _5B09 0.2 None 0
VQ _5B10 0.2 None 0
VQ SB11 0.2 None 0
‘VQ_SB12 02 None 0
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Soil Analytical Results and Discussion

The s0il analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 6 of Annex B.

Fibrous asbestos detected in three soil samples from this AEC (VQ_SB06_0.1,
VQ SB11_0.2, VQ SB12_0.2). However, the measured concentrations of
asbestos fines and fibrous asbestos (%w/w) did not exceed the adopted
human health screening value.

Fibrous chrysotile asbestos was detected in a soil sample from VQ _SB06 at a
depth of 0.1 m bgl and the laboratory report identified “several loose bundles
of friable asbestos fibres approximately 2 x 1 x 0.5 mm”. Fibrous chrysotile
and amosite asbestos was detected in a soil sample from VQ_SB11 at a depth
of 0.2 m bgl and the laboratory report identified “several loose bundles of
friable asbestos fibres approximately 2 x 1 x 0.5 mm”. Amosite asbestos was
detected in a soil sample from VQ_SBI12 at a depth of 0.2 m bgl and the
laboratory report identified “two loose bundles of friable asbestos fibres
approximately 3 x 1 x 0.5 mm”.

Ttis noted that this asbestos assessment is considered indicative in nature, and
additional analysis, in accordance with ASC NEPM (2013) would need to be
undertaken to comprehensively delineate asbestos impacts associated with
this pipework. Given the presence of asbestos in the matrix of the ‘pipeliné
materials, appropriate ongoing Workplace Health and Safety (WHS)
management should be maintained.

VR - Sediments in Surrounding Waterways
Background

The Site is located in the Lake Macquarie catchment area, with Lake
Macquarie identified as the main local hydrological feature. There are four
Licensed Discharge Points (LDPs) for water from the Power Station under
Environmental Protection License (EPL) 761, including;

o LDP1- Cooiing Water outlet to Wyee Bay;

e LDP 2 - Discharges to the cooling water outlet from the ash water recjzcle
system;

o LDP 4 - Release of seepage from Ash Dam rehabilitated area at the v-notch
weir located at the toe of the Dam; and

e LDP 18 - Over boarding of the Ash Dam into the Wyee Creek diversion
channel and Wyee Creek.
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All B Station drains are also ultimately discharged via the Chain Valley
Retention Basin A ('Lake Rodham’) to Chain Valley Bay.

Lake Macquarie sediments and surface water have been identified as a
potential AEC due to the discharges that these waterways receive from the
Power Station, which include:

e cooling water that has paésed through the plant and therefore:
- has been treated with biocides and anti-scale chemicals;
- isheated;
- may contain traces of oil;

- has potentially elevated salts and metals due to concentration
created by evaporation.

o treated effluent from the oil-water separator associated with the
operational site drainage network;

» overflow and potential seepage from the Ash Dam and associated tributary
streams;

e stormwater runoff from across the Site; and

» groundwater from across the Site.

Surface water samples are collected from Lake Macquarie on a regular basis,
as a part of the EPL conditions associated with the operation of the Site but the
parameters analysed generally have not included metals (Delta Electricity,
2014). Discharges to Wyee Creek are also monitored when they exceed 2 hours
in duration. These monitoring events identified exceedances of the ANZECC
(2000) trigger values for marine water for metals and concentrations of
selenium in excess of the ANZECC (2000) low reliability trigger value for
marine water.

While some environmental assessment has been undertaken in this area, it is
not considered that suitable characterisation of environmental conditions has
been established. Given the absence of sufficient previous detailed
environmental characterisation work at the Site, the numerous discharge
points and sources of potential contaminants, further investigation was
considered to be required to provide a baseline assessment of sediment and
surface water conditions in this AEC.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747 /FINAL /17 JULY 2014

91



COMMERCIAL IN CONFIDENCE

This investigation focused on Chain Valley Bay, Mannering Bay, Wyee Bay,
and Wyee Creek. Chain Valley Bay is located immediately to the north east of
the Site. Mannering Bay, with Wyee Bay immediately beyond, is located to the
north of the Site. Wyee Creek and the Wyee Creek diversion channel are
located along the north western site boundary and function as part of the Ash
Dam overflow system.

Recreational fishing and boating activities are undertaken in Lake Macquarie.
Chain Valley Bay Reserve is located 1 km south of the operational area. This
reserve is publically accessible, however it was noted during these
investigation works that public use of this area appeared to be infrequent.
Further to this, the reserve is heavily vegetated in most areas, with small
clearings available for public use and few amenities which would suggest that
the reserve is not frequently used.

The Delta Coast Land Management Plan (GHD, 2012) identified a number of
sensitive aquatic environments within the Site buffer zones and adjacent areas.
State Environmental Planning Policy No. 14 (SEPP 14) wetlands are located in
the vicinity of the Site; immediately to the north of the Ash Dam toe drain
around the fringes of Mannering Bay, on the northern edge of Mannering Bay
and along the waterways within the northern buffer zones.

During the additional round of sampling undertaken on 27 May 2014, surface
" water from the toe drain was sampled. It was noted that this water was not
flowing and appeared stagnant with orange staining. This sample was
analysed for metals. The laboratory results are shown in Table 50, as the toe
drain is located in Ash Dam AEC (VO).

AEC Methodology and Investigation Field Observations

Sediment and surface water were collected from 23 sampling locations.
Sampling locations were distributed around the AEC as illustrated in Figures
6.2 and 6.4 of Annex A,

The field notes recorded during the sediment and surface water sampling
activities are presented in Annex E. Logs of the sediment cores are presented in
Annex D. A summary of the field parameters recorded during the surface
water sampling is presented in Table 3 of AnnexB.

The sediment collected in Wyee Creek and Mannering Bay were typically silty
or sandy clay, with the exception of sample VR_M_S505 where the top 50 cm
was reported to comprise silty sand and gravelly sand. Sediments in Chain
Valley Bay and Wyee Bay comprised of silt.

No field indicators of contamination, such as staining, sheen, or odours were
noted within this AEC.
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Sediment Analytical Results

The sediment analytical results compared to the adopted screening values are
presented in Table 4.7 of Annex B.

Measured concentrations of Total Recoverable Hydrocarbons were detected
above the LOR in a number of individual samples collected from within Wyee
Creek and Wyee Bay, however the measured concentrations did not exceed
the adopted screening values. Measured concentrations of BTEX in sediment
samples analysed were also below the corresponding laboratory LORs.

Phenols” were detected at concentrations marginally above the laboratory
LORs in two of the sediment samples collected from within Wyee Creek.
Screening criteria for the individual phenols detected were not available, but
the total concentration of phenols measured in the samples did not exceed the
RIVM (2001) ecological serious risk concentration for phenol.

Polycyclic Aromatic Hydrocarbons were detected at concentrations
marginally above the corresponding laboratory LORs but below the adopted
screening values in a number of individual samples collected from across the
AEC. Exceedances of the 1SQG-low values for acenaphthene, anthracene,
naphthalene, fluorene and/or phenanthrene were recorded in all of the
samples collected from within Wyee Bay. Total PAHs only marginally
exceeded the ISQG-Low value of 4 mg/kg in the sediment samples collected
from depths up to 0.2 m below the sediment surface at VR_W_S502
(5.38 mg/kg) and VR_W_5503 (5.06 mg/kg), which are located in the central
portion of Wyee Bay, in close proximity to the mouth of Mannering Bay. The
source of these PAH impacts has not been identified, but could potentially
include inputs from the Power Station or a range of external sources, such as
recreational boating or mining within surrounding areas.

Measured TOC values in Wyee Bay were reported between 5.23% and 15.6%.
ANZECC (2000) recommends normalizing the ISQG values to TOC to account
for the reductions in bioavailability that can be associated with the presence of
organic matter in sediment. Following the normalisation of the measured
PAH concentrations to 1% TOC, the resultant values did not exceed the
adopted screening values.

Metal concentrations in sediment were generally below the adopted screening
values. Cadmium was identified in individual samples collected from within
Wyee Creek, the control area and Wyee Bay at concentrations marginally in
excess of the ISQG-low value. Two sediment samples collected from within
Wyee Bay also returned copper concentrations marginally in excess of the
I5QG-low values.
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In the absence of ANZECC/ARMCANZ (2000) ISQG values for selenium, the
sediment results were compared against the British Columbia (2001) sediment
guideline for selenium in marine sediment 2 mg/kg. Exceedances of this
screening value were identified in numerous samples collected from within
the lower reached of Wyee Creek and within Mannering Bay. A single sample
from the control area also demonstrated a selenium concentration of 4 mg/kg.

The maximum selenium concentration reported in Wyee Creek was
26 mg/kg, with this result recorded at VR_C_SS02, located in the portion of
the creek that flows along the northern edge of Mannering Bay. The selenium
concentrations measured in sediment samples collected from within Wyee
Creek generally increased along the Creek towards Mannering Bay. The most
elevated selenium results within the Wyee Creek sediment were generally
recorded in the surface samples.

Relatively consistent concenfrations of selenium were recorded throughout
Mannering Bay, with between 4 and 8 mg/kg reported in the surface samples
and between < 1 mg/kg and 6 mg/ kg reported in the deeper samples.

Surface Water Analytical Results

The surface water analytical results were compared to the adopted ecological

and human health (recreational) screening values, as presented in Table 5.r of
B o et
The measured concentrations of phenols, BTEX, TRH and PAH were less than
the corresponding laboratory LORs and the adopted screening values in all of
the surface water samples analysed.

Zinc and copper concentrations exceeded the adopted ecological screening
values in approximately 60% the surface water samples. The copper
exceedances were generally marginal, at less than twice the adopted screening
values whereas the zinc concentrations were up to approximately 4.5 times the
screening value.

Three marginal exceedances of the cobalt screening values were recorded in
surface water samples collected from within Wyee Creek. The metal
concentrations did not exceed the adopted human health (recreational}
guidelines in any of the surface water samples.

Discussion
Sediment

As noted in Simpson et al. (2005), the ISQG-low values represent
concentrations below which the frequency of adverse biological effects is
expected to be very low, while the ISQG-high represents concentrations above
which adverse biological effects are expected to occur more frequently.
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If a detected concentration exceeds the relevant ISQG, it does not necessarily
mean that adverse biological effects will occur, but rather that more detailed
consideration of the results may be required.

Cadmium was identified in individual samples collected from within Wyee
Creek, the control area and Wyee Bay at concentrations marginally in excess of
the ISQG-low value. Two sediment samples collected from within Wyee Bay
also returned copper concentrations marginally in excess of the ISQG-low
values. The distribution of these impacts is not suggestive of significant
cadmium and cobalt impacts in Lake Macquarie sediments as a result of the
operation of the Vales Point Power Station.

Selenium enrichment in sediment has previously been assessed in Lake
Macquarie and has been attributed to atmospheric deposition from the power
stations, dispersion of dissolved or particulate-bound selenium from fly ash,
urban runoff and sewage (Kirby et al., 2001). Selenium concentrations as high
as 17.2 mg/kg were reported in Mannering Bay ina published scientific report
(Peters et al., 1999). Exceedances of the selenium screening value were
identified in numerous samples collected from within the lower reached of
Wyee Creek and within Marinering Bay. The maximum selenium
concentration reported in Wyee Creek was 26 mg/kg, with the selenium
concentrations measured in sediment samples collected from within Wyee

 Creek generally. increasing along the Creek towards Mannering Bay.

Relatively consistent concentrations of selenium were recorded throughout
Mannering Bay, at up to 8 mg/kg.

It is considered likely that discharges from the Ash Dam, potentially including
licensed discharges, runoff and groundwater flow have contributed to the
selenium impacts identified in Wyee Creek and Mannering Bay. Other
potential sources within the catchment include mines, other power stations
and other industries. The selenium concentrations identified in the current
assessment were of the same order of magnitude as those identified in historic
investigations (e.g. Peters et al., 1999), suggesting that the selenium load in
Wyee Creek and Mannering Bay sediments have not increased significantly in
recent years.

Surface Water

Overall, the surface water results do not suggest that there has been
significant impact on surface water quality within Wyee Creek, Mannering
Bay, Wyee Bay, or Chain Valley Bay as a result of inputs from the Site.

Copper and cobalt concentrations marginally exceeded the adopted ecological
screening values were identified in a number of samples, but a clear link
between these samples and the Site was not apparent in the data. Zinc
concentrations exceeded the adopted ecological screening values in
approximately 60% the surface water samples, suggesting that background
conditions may contribute to these concentrations.
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The samples collected from the upper reaches of Wyee Creek generally
demonstrated the highest zinc concentrations, which may reflect a
contribution from the Ash Dam but which may also reflect the fact that these
samples were collected in a riparian rather than estuarine environment and as
such are more likely to be influenced by factor such as runoff and erosion.

VS - TransGrid Switchyard
Background

The TransGrid Switchyard is located on the western side of the cooling water
canal, adjacent to the chlorine plant, hydrogen plant and Site canteen. The
Vales Point Fire Training Area is located adjacent to the TransGrid Switchyard
to the south east. The Switchyard is fenced and largely covered with
hardstanding. The TransGrid Switchyard is not owned or operated by Delta
Electricity. The COPC within the switchyard are related to the current use and
storage of transformer oil and historically the transformer oil may have
contained PCBs. The investigations within this AEC included the non-
operational lands outside the TransGrid Switchyard and were distributed
around the perimeter the target migration of potential contaminants from this
AEC towards sensitive receptors.

No soil or groundwater investigations are known to have been completed

“within this AEC to date. Given the absence of previous environmental

characterisation work, further investigation was considered to be required to
provide a baseline assessment of soil and groundwater conditions in this area.

AEC Methodology and Investigation Field Observations

A total of six soil investigation bores, five of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The investigations within this AEC
included the non-operational lands outside the TransGrid Switchyard and
were distributed around the perimeter the target migration of potential
contaminants from this AEC towards sensitive receptors.

Data collected from this AEC has also been used to evaluate the.presence of
COPCs in soils and groundwater that may be associated with the Vales Point
Fire Training Area.

No field indicators of contamination, such as staining or odours were noted
within this AEC. No staining or unusual odours were detected at any depth
through the sampled soil profile. Measured concentrations of ionisable volatile
compounds via headspace analysis were noted not to exceed 8.8 ppmv
(isobutylene equivalent) in any soil sample collected from this AEC.
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A summary of the field observations from the drilling works are presented
within Table 5.19.

Table 5.19 Field Observations Summary - AEC VS

- Borehole ID Depth (n Visual or Olfactory PID Range (ppm v -iscbutylene

bgl) Evidence equivalents)
VS _MwWOl 5 None 0-0.8
VS_MWO02 6.0 None . 0-14
V5. MW03 6.3 None : 0.1-0.9
V5_MW04 5.0 None 0-0.3
V5_MWO05 5.0 None 01-88
VS _5B01 30 None 0-02

Groundwater parameters recorded during the groundwater sampling works
are presented in Table 3 of Annex B. Field parameters indicated brackish and
slightly acidic groundwater conditions.

No indications of contamination, such as sheen or odours, were observed
during groundwater sampling within this AEC. A summary of field
observations from the groundwater sampling works are presented within
Table 3 of Annex B.

Soil Analytical Results

The soil éﬁélyﬁc'al results have been compared to the Adoptefl human health
and ecological screening values as presented in Table 4.5 of Annex B.

Measured concentrations of COPCs were below the adopted screening values
in the soil samples collected from within this AEC. The majority of measured
concentrations were also below or close to the corresponding laboratory LOR.

Measured concentrations of various heavy metals were above the
corresponding laboratory LOR in a number of soil samples collected from
within this AEC. However, all concentrations of heavy metals in soils within
this AEC were below the adopted screening values.

Asbestos was not detected in any of the soil samples analysed from this AEC.

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Tuble 5.5 of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A

Measured concentrations of the majority of the COPCs were below the
laboratory LOR and adopted ecological and human health screening values in
‘all groundwater samples analysed, with the exception of metals in
groundwater.
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Discussion

No exceedances of the adopted screening values were identified i soil
samples collected from within this AEC.

Groundwater from monitoring wells within this AEC reported metal
concentrations greater than the adopted ecological screening values and a
consolidated discussion of this issue is presented in Section 5.4.

VT - Fly Ash Plant
Background

The Fly Ash Plant is located immediately adjacent to the Power Station for the
purpose of reusing the fly ash that is produced as a by-product of generating
power. The majority of this AEC is covered in hardstanding and comprises a
truck turning circle. Also located within this AEC are a weigh bridge and
overhead silos. :

It is understood that the Plant is not operated by Delta and that fly ash is
transferred directly from the Power Station into the overhead silos located
above a weighbridge. Trucks are then filled from overhead while stationed on
the weighbridge. The fly ash is then trucked from the Site.

The Fly Ash Plant is a potential AEC due to the storage and handling of ash
within the area and heavy vehicle traffic passing through the area. No soil or
groundwater investigations are known to have been completed within this
AEC to date. Given the absence of previous environmental characterisation
work, further investigation was considered to be required to provide a
baseline assessment of soil and groundwater conditions in this area.

AFEC Methodology and Investigation Field Observations

A total of three soil investigation bores, two of which were completed as
groundwater monitoring wells, were advanced within this AEC to assess
potential impacts to soil and groundwater. The sampling locations within this
AEC are presented on Figure 6.5 of Annex A. Relevant borehole logs are
presented within Annex D.

No field indicators of contamination, such as staining or odours were noted
within this AEC. No staining or unusual odours were detected at any depth
through the sampled soil profile. Measured concentrations of ionisable volatile
compounds via headspace analysis were noted not to exceed 1.9ppmv
(isobutylene equivalent) in any soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.20.
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Field Observations Summary - AEC VT

Borehole ID Depth (m Visual or Olfactory  PID Range (ppm v -isobutylene
bgl) Fvidence equivalents)
VT_MWO01 7.5 None 0-1.0
VI_MWO03A 1.5 None 0-0
VT _MWO3B 70 None 0-1.9

Groundwater samples were collected from the two groundwater monitoring
wells present within the AEC. Groundwater parameter measurements
collected during the groundwater sampling works are presented in Table 3 of
Annex B. Field parameters indicated fresh to brackish groundwater conditions
and pH values of 4.1 were recorded in both monitoring wells indicating
slightly acidic groundwater conditions.

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4.t of Annex B.

The majority of measured concentrations of COPCs were also below or close
to the corresponding laboratory LOR.

Measured concentrations of various heavy metals were reported above the

- corresponding laboratory LOR in a number of soil samples collected-from

within this AEC. All concentrations were however below the adopted
screening values, with the exception of copper and zinc in the soil sample

collected from VI_MWO01 at0.2 m bgl which exceeded the adopted ecological

screening values for commercial/ industrial sites.

Asbestos was not detected in any of the soil samples collected from within this
AEC. ‘

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.t of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

With the exception of metals, the measured concentrations of the COPCs were
below the adopted screening values in all groundwater samples analysed
from within this AEC.

Discussion

Exceedances of the adopted screening values for zinc and copper were
identified in a shallow soil samples collected from within this AEC. '
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Given the operational nature of this AEC and the fact that it is fenced and
primarily covered in hardstanding, these exceedances are not considered to
represent a significant risk to the environment under the ongoing use of the
Site as a Power Station.

Groundwater from monitoring wells within this AEC reported metal
concentrations greater than the adopted ecological screening values and a
consolidated discussion of this issue is presented in Section 5.4.

VU - Buffer Lands and Boundaries
Background

Much of the area surrounding the operational areas of the Site and the Ash
Dam is a buffer zone. Land within this AEC is largely undeveloped and is
currently dominated by bushland and decommissioned and operational coal
mines. The Delta Coast Land Management Manual (GHD, 2012} indicates that
threatened flora and fauna has been identified in the buffer lands surrounding
the Ash Dam and Wyee Rail Coal Unloader.

No soil or groundwater investigations are known to have been completed
within this AEC to date. Given the absence of previous environmental
characterisation work, further investigation was considered to be required to

-provide a baseline assessment of soil and groundwater conditions in this area: -

AEC Methodology and Investigation Field Observations

A total of twenty-two soil investigation bores, seventeen of which were
completed as groundwater monitoring wells, were advanced within this AEC
to assess potential impacts to soil and groundwater.

The sampling locations within this AEC are presented on Figure 6.1 to 6.6 of
Annex A. Relevant borehole logs are presented within Annex D.

Ash, shale and black staining were observed at VU_MW18 at a depth of 0.8-
0.9 m bgl. An organic odour was noted at VU_MWI9 at a depth of 04 to
0.65 m bgl and was associated with a sandy clay. The laboratory results did
not indicate the presence of COPCs in soil above the screening values
associated with the observed black staining or organic odour. No other field
indicators of contamination, such as staining or odours were noted within this |
AEC. No further staining or unusual odours were detected at any depth
through the sampled soil profile. Measured concentrations of ionisable volatile
compounds via headspace analysis were noted not to exceed 1.9 ppmv
(isobutylene equivalent) in any soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 5.21.
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Field Observations Summary - AEC VU

Borehole ID Depth(m  Visual or Olfactory  PID Range {ppm v -isobutylene
' bgl) Evidence equivalents)
VU_MWO1 3.9 None 0-1.9
VU_MWwo02 6.5 Nona 0-9.6
VU_MWO03 12 None 0-3.9
VU_MW04 9 None 0-6.4
VU_MWO05 95 None 0-2.8
YU_MWO06 10 None 0-3.8
VU_MWO7 8.7 None 0-2.2
VU_MW08 ) 134 None 0-7.6
VU_MWO09 15 None 0-2.3
VU_MWIL0 55 None 0-3.8
VU_MWI11 01 None 0
VU_MWI12 7 None 0-2.1
VU_MW13 11 None 0-3.3
VU_MW14 12 None 001
VU_MW15 6 None 0-0.1
VU MW1e 95 None 0-24
yu_mMw17 7.0 None 0-1.9
VU_MW18 1.5 Black staining 0-0.2
VU_MW19 14 Organic odour 0-0.4
VU_MW20 13 None 0-1.6
VU_5B01 04 None ’ 0-0.1
VU_SB02 1.5 None 0

VU_SB03 3 None 0-0.1

Groundwater parameter measurements collected during the groundwater
sampling works are presented in Table 3 of Annex B. Electrical conductivity
measurements indicated fresh to brackish groundwater conditions.
Groundwater samples collected from VU_MW02, VU_MWI15 and VU_MW16
reported pH values of less than 4, which may be indicative of Acid Sulfate Soil
(ASS) conditions. VU_MWO02 is located to the north east of the operational
area adjacent to Lake Macquarie and VU_MWI5 is located to the north west of
the TransGrid Switchyard (AEC VS). VU_MWI16 is located to the east of the
Ash Dam. Field pH measurements recorded across the remainder of this AEC
indicated acidic to neutral groundwater conditions.

Soil Analytical Results

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Table 4u of Annex B.

Measured concentrations of COPCs were below the adopted human health
screening values in all soil samples collected from within this AEC.
Concentrations of TRH were reported above the laboratory LOR in two
samples, VU_MW20 at a depth of 0.5 m bgl and VU_MWU01 at a depth of
15 m bgl however the concentrations did not exceed the adopted human

health screening values.
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Measured concentrations of COPCs were below the adopted ecological
screening values (commercial/industrial) in all soil samples collected from
within this AEC. Concentrations of copper, nickel and zinc exceeded the
~adopted ecological screening values for areas of ecological significance in a
number of soil samples collected across this AEC, including deep samples (>
2 m bgl) in VU_MW17, VU_MWO04, VU_MW14 and VU_MW10 and shallow
samples (< 2 m bgl) in VU_MWO1, VU_MW03 and VU_SB03. .

Groundwater Analytical Results

Groundwater analytical results compared to the adopted screening values are
presented in Table 5.u of Annex B. Exceedances of the adopted screening values
are also graphically presented in Figure 9 of Annex A.

Measured concentrations of the majority of the COPCs were below the
laboratory LOR in all groundwater samples analysed. The exceptions to this
were detections of various metals within groundwater across this AEC.

Discussion

No exceedances of the adopted human health screening values were identified
in soil samples collected from within this AEC. Concentrations of copper,
nickel and zinc exceeded the adopted ecological screening values for areas of
ecological significance (as defined in ASC NEPC, 2013) in-a-number of deep soil
samples (>2mbgl) and shallow soil samples (<Zm bgl). However, the
concentrations of copper, nickel and zinc in all soil samples analysed in this
AEC were below the adopted ecological screening values for
commercial/ industrial sites.

The EILs apply principally to contaminants in the top 2 m (i.e. shallow soil
samples) (ASC NEPC, 2013) and therefore the screening value exceedances
identified in the deep samples are not considered to be representative of a
significant potential risk to the terrestrial environment of these areas.

The shallow soil samples demonstrating exceedances of the ecological
screening values for areas of ecological significance (VU_MW01, VU_MWO3 and
VU_SB03) are located on the eastern side of the operational area. The Deltz
Coast Land Management Manual (GHD, 2012} did not identify threatened or
endangered species in this area and hence the adoption of the screening
values for the protection of areas of ecological significance is overly conservative
for these samples. Therefore, on the basis that the measured concentrations
did not exceed the ecological screening values for commercial/indusirial
arcas, the measured metal concentrations are not considered to represent a
significant potential risk to the environment under the ongoing use of the Site
as a Power Station.
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METAL AND METALLOID CONCENTRATIONS IN GROUNDWATER

Metals and metalloids can occur naturally in groundwater, and an assessment
of background conditions forms an integral part of the evaluation of metal and
metalloid concentrations reported. This is especially relevant where potential
off-site sources of metals and metalloids exist, including historical and current
underground coal mining works which occur extensively in the area
surrounding and underlying the majority of the Site, including the Ash Dam.

For the purposes of this assessment, the following monitoring wells have been
put forward as background monitoring wells; VO_MWO09 to VO_MW11 and
VU_MW17. These monitoring wells are located up-hydraulic gradient of all
identified on-site sources. pH levels and ORP (two key controls on metal and
metalloid solubility) in the aforementioned monitoring wells fell within the
mid-range of measurements recorded across the monitoring well network at
the Site, with pH measurements from the background monitoring wells
varying between 3.8 to 5.7 and ORP between -82mV and 318 mV (site-wide
groundwater pH and ORP measurements varied between 3.3 and 6.8 and -259
mV and 500 mV respectively).

These monitoring wells were considered as the general background data
points for the Site and are referred to as the Background Monitoring Wells in the
remainder of the report.

The concentrations of metals in groundwater have been compared'to the

Background Monitoring Wells (as applicable), and for the purposes of this
assessment, concentrations equalling or exceeding the maximum background
concentrations by a factor of two were considered as potentially indicative of

- concentrations above background values. It is noted that a limited number of

monitoring wells are available as background monitoring wells and that only
one round of data is available for comparison of reported concentrations from
these monitoring wells to the rest of the monitoring network established
during the Stage 2 ESA.

The evaluation of metalfloid) concentrations in relation to background
conditions based on the approach outlined here should therefore be seen as a
preliminary review of background conditions given the relatively limited
nature of the background dataset. While the background dataset is limited, the
approach does allow for the preliminary identification of potential
background conditions.

Note that all the metal and metalloid (including arsenic and selenjum)
concentrations described below are for field filtered samples (filtered with
single-use 0.45 um filters), with concentration ranges and averages based on
primary samples only.
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Arsenic

Arsenic concentrations ranged from the LOR of <1 ug/L to 184 ug/1. with an
average concentration of 5.5 pg/L across the monitoring well network.
Concentrations equalling or exceeding the lowest adopted screening value of
10 pg/L (drinking water criteria) were limited to 12 of the 117 monitoring
wells sampled. Samples with exceedances of the adopted screening values
were taken from one monitoring well located at the vehicle refuelling depot,
and a number of monitoring wells located downgradient of the ash dam.

In the Background Monitoring Wells arsenic concentrations averaged 1 ug/L
with a maximum reported concentration of 3 ug/L.  Background
concentrations were below the assessment criteria and the elevated arsenic
concentrations are therefore not considered attributable to background
concentrations. |

Cobalf

Cobalt concentrations ranged from the LOR of 0.9 ug/L to 169 png/L with an
average concentration of 19 pg/L across the groundwater monitoring well
network. Concentrations equalling or exceeding the lowest adopted screening
values of 1 ug/L (marine adopted ecological screening values) were reported
for 58 of the 64 monitoring wells sampled for cobalt.

Samples with exceedances of the adopted screening values were taken from
monitoring wells spread across the Site, including the former A Station power
block, the water treatment plant, transformer area, vehicle refuelling area,
waste oil storage area, Wyee rail coal unloader area, coal storage area and ash
dam. '

Cobalt concentrations In the Background Monitoring Wells averaged 35 pg/L
with a maximum reported concentration of 43 ng/L. Reported concentrations
a factor of two above the maximum reported background concentration were
limited to two monitoring wells (VO_MW04 and VO_MWO06) located
downgradient of the ash dam and one monitoring well (V]_MWO09) located at
the coal storage area. Reported concentrations above what can be considered
as the background levels are therefore highly localised to either the coal
storage area or the ash dam compared to the number of samples exceeding the
adopted assessment values.

Copper

Copper concentrations ranged from the LOR of <05 Hg/ T to 596 ng/L across
the groundwater monitoring well network, with an average concentration of
13 pg/L. Concentrations equalling or exceeding the lowest adopted screening
values of 1.3 pg/L (marine adopted ecological screening values) were
recorded in samples from 91 of the 117 monitoring wells sampled.
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Samples reporting exceedances of the adopted screening values for copper
were collected from monitoring wells spread across the Site, including the
former A Station and B Station power blocks, the transformer area, vehicle
refuelling area, waste oil storage area, Wyee rail coal unloader, coal storage
area, sewage treatment plant and Ash Dam.

Copper concentrations in Background Menitoring Wells averaged 7 pg/1. with a
maximum reported concentration of 18 ug/L. Reported concentrations a factor
of two above the maximum reported background concentration were limited
to a total of eight monitoring wells located at the vehicle refuelling depot, the
fuel oil installation area and downgradient of the Ash Dam.

Lead

Lead concentrations ranged from the LOR of <1 pg/L to 231 ug/L across the
groundwater monitoring well network, with an average concentration of
12 ug/L. Concentrations equalling or exceeding the lowest adopted screening
values of 4.4 ug/L (marine adopted ecological screening values) were
identified in samples from 35 of the 117 monitoring wells sampled.
Monitoring wells with samples exceeding the adopted screening values were
located predominantly in the vehicle refuelling area, mobile plant
maintenance area, Wyee rail coal unloader and at the ash dam. Excecdances
were however also noted at the former A Station power block, sewage
treatment plant, contaminated wastewater treafment system and waste oil
storage area.

In the Background Monitoring Wells lead concentrations averaged 7 ug/I. with a
maximum reported concentration of 20 ug/L. Reported concentrations a factor
of two above the maximum reported background concentration were limited
to a total of eight monitoring wells, located in the mobile plant maintenance
area, the switchyard and downgradient of the ash dam.

Manganese

Manganese concentrations ranged from below the LOR of 11 ng/L to
17300 pg/L across the groundwater monitoring well network, with an
average concentration of 1287 ug/L. Concentrations exceeding the adopted
screening values of 500 pg/L (drinking water criteria) were identified in
samples from 23 of the 64 monitoring wells sampled. Samples with
exceedances of the adopted screening values were taken from monitoring
located in the Wyee rail coal unloader area, the mobile plant maintenance
area, the coal storage area and ash dam. :

Manganese concentrations in the Background Monitoring Wells averaged
1187 pg/T. with a maximum reported concentration of 2290 ng/L.
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Reported concentrations a factor of two above the maximum reported
background concentration were limited to three monitoring wells; one
monitoring well located at the mobile plant maintenance area (VK_MW(07),
one monitoring well at the coal storage area (V]_MW09) and one monitoring
well located downgradient of the ash dam (VO_MW06).

Nickel

Nickel concentrations ranged from below the LOR of <0.5 ug/L to 133 pg/L
across the groundwater monitoring well network, with an average
concentration of 15 ug/L. Concentrations exceeding the lowest adopted
screening value of 20 ug/ L (drinking water criteria) were identified in samples
from 32 of the 117 monitoring wells sampled. Samples with exceedances of the
adopted screening values were taken from monitoring wells spread across the
Site, including the former A Station and B Station power blocks, the main
store, vehicle refuelling area, mobile plant maintenance area, the coal storage
area, chlorine plant and ash dam.

Nickel concentrations in the Background Monitoring Wells averaged 14 pg/1. -
with a maximum reported concentration of 32 pg/L. Reported concentrations
a factor of two above the maximuin reported background concentration were
limited to three monitoring wells located downgradient of the ash dam
(VO_MW04, VO_MW06 and VO_X_MW0(2).

Selenium

Selenium concentrations ranged from below the LOR to 276 ng/L across the
groundwater monitoring well network, with an average concentration of
16 pg/L. Concentrations exceeding the screening value of 10 ug/L (drinking
water criteria) were identified in samples from nine of the 63 monitoring wells
sampled for selentum. Monitoring wells with samples that exceeded the
adopted screening values were limited to one location (VK _MWO06) at the
mobile plant maintenance area and eight monitoring wells at the ash dam.

Selenium concentrations in the Background Monitoring Wells were below the
laboratory LOR (which varied between <0.1pg/L to <10 ug/L) with the
highest reported concentration being 10 pg/T (on a sample with a laboratory
LOR of 10 ug/L). Reported concentrations measuring a factor of two above
the maximum reported background concentration included samples taken
from eight monitoring wells, all located downgradient of the ash dam.
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Zing

Zinc concentrations ranged from 6 kg/L to 1200 ug /L across the groundwater
monitoring well network, with an average concentration of 63 pg/L. The
majority of monitoring wells (108 / 117) exceeded the adopted screening values
of 15 pg /L (marine adopted ecological screening values),

Zinc concentrations in the Background Monitoring Wells averaged 65 pg/L, with
a maximum reported concentration of 116 ng/L. Reported concentrations
measuring a factor of two above the maximum reported background
concentration included samples taken from one monitoring well, VO_MW04
located downgradient of the ash dam.

Potential Influence of Acid Sulfate Soils

Quaternary alluvial sediments that may contain sulfides liable to the creation
of acid sulfate soil conditions when oxidised have been identified in locations
near the marine environment, specifically in the vicinity of VO_MW04 where
a pH of 3.6 has been measured and discoloured water ponding typical of acid
sulfate soil conditions observed.

The ash dam was built in the course of Mannering Creek and the ash dam
deposits are therefore expected to be largely underlain by quaternary alluvial
sediments. Disturbance of the sediments during construction of the ash dam,
and/or infiltration of ash dam water (that would be expected to be largely
oxygenated) into the underlying sediments, may have resulted in the creation
of acid sulfate soil conditions with naturally occurring sediments contributing
to the elevated metal concentrations observed in groundwater.

PH values of less than 4 were recorded in monitoring wells VO_MWO04,
VO_MW06, VO_MW12, VO_MW18 and VO_MW19, which may indicate the
presence of ASS conditions. VO_MWO04 is located near the Ash Dam toe drain,
VO_MWO06 is located on the north western boundary of the Ash Dam and
VO_MW12 is located near the discharge point for the Ash Dam into Wyee
Creek. VO_MW18 and VO_MW19 are located immediately to the east of the
Ash Dam. '

It is noted that relatively acidic groundwater conditions (with PH levels below
4.5) have been observed in a relatively large number of groundwater
monitoring well locations across the Site, including a number of monitoring
wells installed in the Munmorah Conglomerate and located away from the
alluvial sediments (including background monitoring well VU_MW17 with a
PH of 3.8). Relatively acidic conditions are therefore not restricted to areas
where disturbed alluvial sediments may be located, as a result of the
construction of the ash dam.
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Summary

Based on the preliminary assessment of background conditions outlined in
this report, metal concentrations seen as indicative of background values were
generally higher than the lowest adopted screening criteria. The majority of
monitoring wells across the Site reported metal concentrations that did not
exceed concentrations seen as indicative of background conditions.
Specifically for cobalt, copper, nickel and zinc, the number of monitoring wells
with samples that have concentrations above background values were
generally an order of magnitude less than the number of monitoring wells
with exceedances of the adopted assessment criteria (ie. one tenth of the
number of samples exceeding the adopted screening criteria). For lead and
manganese, the number of samples with concentrations above background
values was at least a factor of four less than the number of samples exceeding
the adopted screening criteria.

Conversely, based on the approach to assessing background conditions as
discussed above, the arsenic exceedances and the majority of selenium
exceedances of the assessment criteria cannot be attributed to background
conditions. Where concentrations of metal(loids) in groundwater were
- measured above background values, impact generally appears to be localised
in distinct areas of the site with the main potential source areas being the
vehicle refuelling depot, the coal storage area and the ash dam. The majority
of samples with concentrations reported above the background values were
taken from monitoring wells located downgradient of the ash dam.

Based on the assessment outlined in the report the ash dam appears to present
a primary source of arsenic and selenium to groundwater. The data further
indicates that the ash dam may act as a secondary source of cobalt, copper,
lead, manganese, nickel, and zine, contributing to metal concentrations that
are generally elevated in background conditions.

If disturbed alluvial sediments underlie the ash dam, these sediments may be
contributing to elevated metal(loid) concentrations with potential sulfide
oxidation in sediments resulting in acid sulfate conditions. As historical and
current underground coal mining works oceur extensively in the area
surrounding and underlying the majority of the Site (including the ash dam),
the mine works and related subsidence effects (which could enlarge fracture
surfaces within bedrock) may further have contributed to elevated metal(loid)
concentrations observed in groundwater. The long term disposal of waste ash
materials, which are known sources of metal contaminants, within the Ash
Dam, may also have contributed to metal impacts in the underlying
groundwater. The long term storage of coal materials within the Coal Storage
Area may also have contributed to the observed metal impacts in
groundwater in this area,
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Acidic groundwater conditions in the vicinity of the Vehicle Refuelling Area
appear to have contributed to the presence of elevated metal concentrations in
groundwater, although it is noted that there are also areas of the Site where
low pH conditions in groundwater have not resulted in metal concentrations
in excess of background conditions,

DATA QUALITY

The data presented in the ESA was considered to generally be of a suitable
quality and completeness to provide a baseline of environmental conditions at
the Site. Whilst some minor non-conformances have been identified in relation
to field and laboratory QA/QC, these are not considered to have a materia]
impact on the outcomes of this assessment. A detailed review of the Data
Quality of this assessment is provided in Annex E.

Comparison of the laboratory Limit of Reporting (LOR) to the screening
values has been undertaken, confirming that the screening values are less than
the laboratory LOR, with the exception of the following compounds: '

* Some volatile organic compounds in water (including vinyl chloride,
chloromethane, bromomethane, 1,2-Dichloroethane, hexaclﬂorobutadiene,
1,2, 3-trichlorobenzene and 1,2-d1'bromomethane) and pentachlorophenol
have LORs marginally above the adopted ecological protection criteria
and/or above the drinking water guidelines. The assessment results do not
suggest that these contaminants are key contaminants of concern,

* PAHs in water, including Benzo(a) pyrene and Carcinogenic PAHs (as BaP
TEQ), have LORs above the drinking water and recreational guidelines.
The L.ORs are within the same order of magnitude as the recreational
screening value and an order of magnifude above the drinking water
guideline. The assessment suggests that these contaminants are not key
COPC, as PAH compounds in excess of the screening values have not been
identified in groundwater in this assessment,

¢ TRH (>C10-C16 minus naphthalene) in soils have LORs above the adopted
ESL for areas of ecological significance by a factor of 2. This threshold does
not apply to soils across the whole site, only being applicable to areas of the
Ash Dam (AEC VO) and Wyee Rail Coal Unloader (AECVN).

Selenium in groundwater has an LOR above the adopted ecological screening
value but above the adopted human health screening values, The LOR for
selenium in surface water samples collected from within the inlet/outlet canal
fell below the adopted ecological screening value and exceedances of the
screening criteria were not observed in the surface water samples. On this
basis, the LOR non-conformances for selenium in groundwater are not
considered to represent a significant data gap in this assessment.
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OVERALL DISCUSSION

The primary objective of this Stage 2 ESA was to develop a baseline
assessment of environmental conditions at the Site and within the immediate
surrounding receiving environments at or near the time of the transaction. The
results of the assessment have also been used to assess:

* The nature and extent of soil and/or groundwater impact on / beneath the
Site and in relation to neighbouring sensitive receptors.

* Whether the impacts at the Site represent a risk to human health and/or

the environment, based on the continuation of the current use,

* Whether the impact at the Site is likely to warrant notification /regulation
under the CLM Act 1997.

¢ Whether material remediation is considered likely to be required.

¢ Whether the data collected during the assessment was of a suitable quality
and completeness to provide a baseline of environmental conditions at the
Site.

The overall results of the assessment are discussed herein, with reference to
these objectives.
SUMMARY - THE NATURE AND EXTENT OF SOIL, SEDIMENT, GROUNDWATER AND

SURFACE WATER IMPACT

A CSM was developed and refined, which identified the foIIoWing ecological
and human receptors:

*_ indoor and outdoor human health receptors in the form of onsite and
offsite workers;

* intrusive maintenance workers both on and offsite;

* offsite residential receptors, living in the vicinity of the operational area or
Ash Dam;

* recreational users of Mannering Bay, Wyee Bay and Chain Valley Bay;
B recreational users of Tom Barney Oval;
* aquifers beneath the Site and nearby potable and stock watering wells; and

* ccological receptors, including those in the vegetated buffer lands and
aquatic environments of Mannering Bay, Wyee Creek, Wyee Bay and Chain
Valley Bay.
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Soil, sediment, surface water and groundwater data were compared against
published environmental quality levels to provide a screening level
assessment of potential risks to these identified receptors. The findings of the
screening process indicated that concentrations in soil, sediment, surface
water and groundwater generally complied with the adopted screening
values, with some exceptions as discussed in the following sections.

Onsite Soil

* The shallow fill material in a single sample from the boundary of the B
Station Power Block (AEC VA) ata depth of approximately 0.2 to 0.3 m bgl
was observed to have black staining and a hydrocarbon odour. The
corresponding laboratory results exceeded the human health screening
level for carcinogenic PAHS.

¢ TRH Cy~Cis (excluding naphthalene) was detected at concentrations in
excess of the adopted ecological screening value for commercial/industrial
areas in individual soil samples collected from the boundary of the former
A Station Demolition Area (AEC VB), the Fuel Oil Installation (AEC VG)
and Coal Storage Area (AEC VJ).

* Benzo(a)pyrene was detected at concentrations in excess of the adopted
ecological screening value for commercial/industrial areas in individual
samples collected from the B Station Power Block (AEC VA) and Fuel Oil
Installation (AEC VG) ata depth of 0.1 m bgl,

* Copper and zinc concentrations in excess of the ecological screening levels
adopted for commercial/industrial areas were identified in individual soil
samples collected from the B Station Power Block (AEC VA), Waste Oil
Storage area (AEC VF), Fuel and the Water Treatment Plant Area (AEC VI),
Chlorine Plant (AEC VM), Asbestos Landfills (AEC VP) and Fly Ash Plant
(AEC VT). These impacts were not necessarily attributed to background
conditions at the Site and could be related to onsite sources,

» Copper, nickel, zinc and bezo(a)pyrene in excess of the ecological screening
levels adopted for ecologically significant areas were identified in
individual samples collected from the Wyee Coal Unloader Area (AEC
VN), Ash Dam (AEC VO) and Site Buffers and Boundaries (AEC VU).

* Significant quantities of fly-tipped waste, including drumimed oils,
household waste, wood, steel and plastic were observed in close proximity
to the eastern boundary of the Wyee Coal Unloader Area (AEC VN). This
area is accessible to the public via a short gravel road off Rutleys Road and
the waste is likely to have been dumped illegally by members of the public.
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* Asbestos was detected in individual shallow soil samples collected from
within the Transformer Area (AEC VC), Chlorine Plant (AEC VM) and in
the vicinity of the Asbestos Landfill (AEC VP) at concentrations in excess of
the adopted human health screening values for fibrous asbestos and
asbestos fines.

The results of the assessment do not suggest the presence of widespread
asbestos contamnination at the Site. It is noted however that as identified in the
ASC NEPM (2013) the vertical boring of soils is not a comprehensive method
via which to identify asbestos, however given the objectives of this assessment
and the operational constraints, the assessment methodology adopted was
considered appropriate. The absence of asbestos impacts across the Site
cannot however be guaranteed on the basis of the results of this assessment.
Similarly, as with any investigation of this nature, the potential exists for
unidentified contamination to exist between the completed sampling locations
both within and between AECs.

Onsite Groundwater

* TRH and chlorinated hydrocarbons were reported above the laboratory
LOR in groundwater samples collected monitoring wells located around
the boundary of the former A Station Demolition Area (AEC VB). The
measured concentrations did not exceed the adopted screening values but
may be indicative of the presence of unidentified impacts within the former
A Station area.

* Groundwater samples form monitoring wells located around the boundary
of the former A Station Demolition Area (AEC VB) and Chlorine Plant Area
(AEC VM) reported PFOS concentrations in excess of the adopted human
health screening level but not the adopted ecological screening level.

* Benzene was detected at concentrations in excess of the adopted human
health (drinking water and recreational) screening values in groundwater
samples collected from monitoring wells located in the Vehicle Refuelling
Area (AECs VH) and a single sample coliected from a well downgradient
of the Asbestos Landfills (AEC VP),

* Where concentrations of metal(loids) in groundwater were measured above
background values, impact generally appears to be localised in distinct
areas of the site with the main potential source areas being the Coal Storage
Area (AEC V]) and the Ash Dam (AEC VO). Acidic groundwater
conditions in the vicinity of the Vehicle Refuelling Area also appear to have
contributed to the presence of elevated metal concentrations in
groundwater, although it is noted that there are also areas of the Site where
low pH conditions in groundwater have not resulted in metal
concentrations in excess of background conditions.
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¢ The majority of groundwater samples that reported concentrations of
metals above the background values were collected from monitoring wells
located downgradient of the Ash Dam which appears to present a primary
source of arsenic and selenium to groundwater. The assessment results also
suggest that the Ash Dam is a secondary source of cobalt, copper, lead,
manganese, nickel and zinc, contributing to metal concentrations that are
already generally elevated in background conditions. The highest
concentrations were generally located in the vicinity of the toe drain, along
the north western boundary of the Ash Dam and directly to the east of the
Ash Dam,

o If disturbed alluvial sediments underlie the ash dam, these sediments may
be contributing to elevated metal(loid) concentrations with potential sulfide
oxidation in sediments resulting in acid sulfate conditions. Historical and
current underground coal mining works in the area surrounding and
underlying the majority of the Site could also have enlarge fracture surfaces
within bedrock), further contributing to elevated metal(loid) concentrations
observed in groundwater. The long term disposal of waste ash materials,
which are known sources of metal contaminants, within the Ash Dam, may
also have contributed to metal impacts in the underlying groundwater. The
long term storage of coal materials within the Coal Storage Area may also
have contributed to the observed metal impacts in groundwater in this
area.

6.1.3 Offsite Sediments and Surface Waters

o Cadmium was identified in individual samples collected from within Wyee
Creek, the control area and Wyee Bay at concentrations marginally in
excess of the ISQG-low value. Two sediment samples collected from within
Wyee Bay also returned copper concentrations marginally in excess of the
I5QG-low values. The distribution and magnitude of these impacts is not
suggestive of significant cadmium, copper and cobalt impacts in Lake
Macquarie sediments as a result of the operation of the Vales Point Power
Station.

* Exceedances of the adopted selenium ecological screening level were
identified in numerous sediment samples collected from within the lower
reached of Wyee Creek and within Mannering Bay. The maximum
selenium concentration reported in a sediment sample collected from Wyee
Creek was 26 mg/kg, with the selenium concentrations measured in
sediment samples collected from within Wyee Creek generally increasing
along the Creek towards Mannering Bay. Relatively consistent
concentrations of selenium were recorded throughout Mannering Bay, at
up to 8 mg/kg. ‘
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» Copper and cobalt concentrations marginally in excess of the adopted
ecological screening levels were identified in a number of surface water
samples, but a clear link between these samples and the Site was not
apparent in the data. Zinc concentrations exceeded the adopted ecological
screening values in approximately 60% the surface water samples,
including a number of the control area samples suggesting that background
concentrations are elevated. Elevated background zinc concentrations may
contribute to these concentrations in surface water. The samples collected
from the upper reaches of Wyee Creek generally demonstrated the highest
zinc concentrations, which may reflect a contribution from the Ash Dam
but which may also reflect the fact that these samples were collected in a
riparian rather than estuarine environment and as such are more likely to
be influenced by increased sediment load.

SUMMARY - DOES THE IDENTIFIED IMPACT REPRESENT A RISK TO HUMAN
HEALTH AND/OR THE ENVIRONMENT?

The approach to the screening of the data gathered in this assessment was to
initially adopt the most conservative potential assessment values, The
exceedances of the screening values outlined in Section 4.10 were subsequently
assessed on a case by case basis, in light of the specific characteristics of the
individual samples and the AEC from which those samples were collected,
The conclusions of these further assessments are presented in the following
sections.

Onsite Soil

Benzo(a)pyrene was detected at concentrations in excess of the adopted
human health and ecological screening level in a shallow soil sample on the
boundary of the B Station Power Block (AEC VA). A single shallow soil
sample collected in the vicinity of the Fuel Oil Installation (AEC VG) also
reported benzo(a)pyrene at a concentration in excess of the adopted ecological
screening level.

Benzo(a)pyrene is a non-volatile compound and therefore exposure to this
chemical could only occur through direct contact with the soil or exposure to
dust. The majority of these AECs are covered in hardstanding, including the
area in which the impacted sampling locations were installed. On this basis,
the PAH impacts identified in this location are considered unlikely to
represent a significant risk to human health or the environment under the
ongoing use of the Site as a Power Station. Actions to prevent direct contact
with benzo(a)pyrene impacted soil should however be implemented during
any subsurface works undertaken within the affected area of AEC VA, to
minimise potential health risks to intrusive workers.
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TRH Cig-Cys (excluding naphthalene) was detected at concentrations in excess
of the adopted ecological screening value for commercial/industrial areas in
individual soil samples collected from the boundary of the former A Station
Demolition Area (AEC VB), the Fuel Qil Installation (AEC VG) and Coal
Storage Area (AEC V). The ground surface within AEC VB and AEC VG was
largely covered in hardstanding or gravel, including the area in which the
impacted sampling locations were installed. The sampling location in AEC V]
was located on the south-western corner of the Coal Stockpile Area
approximately 20 m from the edge of the stockpile area in an area of unsealed
ground. PAH compounds were also detected in this sample, suggesting the
possible contribution of stored coal to the identified TPH impacts in the
vicinity of the Coal Stockpile, although visible coal particles were not
identified in the sample. The vegetation in this area is limited to sparse areas
of grass. On this basis, TRH impacts identified within these AECs are not
considered to represent a significant risk to the terrestrial environment,

Copper and zinc concentrations in excess of the ecological screening levels
adopted for commercial/industrial areas were identified in individual
samples collected from the B Station Power Block (AEC VA), Waste 0il
Storage area (AEC VF), Fuel and the Water Treatment Plant Area (AEC VI,
Chlorine Plant (AEC VM), Asbestos Landfills (AEC VP) and Fly Ash Plant
(AEC VT). With the exception of AEC VE, all of these exceedances were
identified in fenced operational areas, either in areas covered with
hardstanding or in areas with only limited vegetation. These impacts are
therefore considered unlikely to represent a significant risk to the terrestrial
environment aséuming ongoing commercial industrial use in the current or
similar configuration.

The copper and zinc concentrations in the shallow soil sample collected from
AEC VP may suggest a hotspot of metals impact in the vicinity of the asbestos

landfill, possibly as a result of the waste material buried in this area. The

absence of elevated metal concentrations in other soil samples collected from

within this AEC however, does not suggest widespread metal impacts in the

areas surrounding the asbestos landfills.

Copper, nickel and zinc in excess of the ecological screening levels adopted for
ecologically significant areas were identified in individual samples collected
from the Wyee Rail Coal Unloader Area (AEC VN) and Site Buffers and
Boundaries (AEC VU). The soil samples demonstrating exceedances of the
ecological screening levels for areas of ecological significance within AEC VN
and AEC VU are located within operational areas. The Delta Coast Land
Management Manual (GHD, 2012) did not identify threatened or endangered
species in these specific areas and hence the adoption of the screening values
for the protection of areas of ecological significance is overly conservative for
these samples.
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As the measured concentrations did not exceed the adopted screening level
for commercial/industrial areas, these impacts are not considered to be
representative of a significant risk to the terrestrial environment under the
ongoing use of the Site as a Power Station.

The concentrations of TRH (C10-C16 excluding naphthalene), benzo(a)pyrene,
nickel and zinc measured in individual soil samples around the boundary of
the Ash Dam (AEC VO) exceeded the ecological screening levels adopted for
areas of ecological significance but not the commercial/industrial ecological
screening levels. These results indicate that concentrations of TRH, PAH,
nickel and zinc in soil around the boundary of the Ash Dam may be sufficient
in some areas to adversely affect sensitive terrestrial organisms. Overall
however, a significant adverse effect on the terrestrial environment is not
predicted on the basis of these results. It is also noted that the Ash Dam

receives licensed discharges of a variety of waste materials, including ash. |

Chrysotile and amosite asbestos was detected in individual shallow soil
samples collected from within the Transformer Area (AEC VC), Chlorine Plant
(AEC VM) and the Asbestos Landfill (AEC VP) at concentrations in excess of
the adopted human health screening values. The sampling locations within
AEC VC and AEC VM are both in areas of bare gravel within the operational
and are therefore accessible to Site employees. The sampling locations within
AEC VP are also in areas of open ground and therefore accessible but are

outside of the operational area, in a part of the Site known to be impacted by

asbestos and only infrequently visited by Site employees.

All of these areas of asbestos impact may however represent a health risk if
Site employees were to come into contact with them, ERM understands that
Delta has subsequently recorded these areas in its Asbestos Register, for
future management in line with the Delta Asbestos Management Procedures.
The absence of asbestos within fill materials or upon surface soils in other
areas across the Site also cannot be guaranteed on the basis of the results of
this assessment.

Onsite Groundwater
Beneficial Uses

Groundwater beneath the Site is not extracted for potable use and a search of
licensed groundwater bores has not identified any potential groundwater
extraction receptors in the immediate vicinity of the Site. The nearest
registered groundwater bores to the Site are a domestic bore located
approximately 700 m north of the operational area in Mannering Park and a
stock watering bore located approximately 600 m north of the Ash Dam. The
potential does however exist for unidentified groundwater bores to be present
in the residential areas located immediately to the north, west and south of the
Ash Dam and to the east of the Rail Coal Unloader Area.
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The groundwater beneath the Site is not considered to be an aquatic
environment of significance, Based on the topography and available
hydrological information, groundwater beneath the operational area of the
Site flows towards the outlet/inlet canal and the groundwater beneath the
Ash Dam flows both to the north towards Mannering Bay and to the west
towards Wyee Creek. The groundwater beneath the Wyee Rail Coal Unloader
Area appears to flow to the east towards Lake Macquarie.

The ANZECC (2000) marine ecological trigger values were adopted in this
assessment (o evaluate risks to the marine environment (ie. the inlet/outlet
canal, Lake Macquarie, Wyee Creek and Mannering Bay). These screening
levels also fulfil the requirement to report groundwater contamination across
the Site, in accordance with the DECC (2009) Guidelines on the Duty to Report
Contamination under the Contaminated Land Management Act 1997 (refer to
Section 4.10.2).

The NHMRC (2008) recreational screening values were adopted in this
assessment to evaluate potential risks to recreational users of Mannering Bay
and Lake Macquarie.

The NHMRC (2013) drinking water screening values were also adopted to
evaluate potential risks to groundwater users in nearby residential
communities. These values also fulfil the requirement to report groundwater
contamination across the Site, in accordance with the DECC (2009) Guidelines
on the Duty to Report Contamination under the Contaminated Land Management
Act 1997 (refer to Section 4.10.2). :

Hydrocarbons in Groundwater

TRH and chlorinated hydrocarbons were reported above the laboratory LOR
in groundwater samples collected from monitoring wells installed around the
boundary of the former A Station Demolition Areq (AEC VB). The measured
concentrations did not exceed the adopted screening values but may be
indicative of the presence of unidentified impacts within the former A Station
area.

It is understood that once the demolition is complete, the A Station basement
level concrete will remain and in other areas the ground surface will be
covered with recycled crushed concrete and left vacant. On this basis
unidentified hydrocarbon impacts within this area are unlikely to represent a
risk to human health (i.e. assuming the land is left vacant and fenced),
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exceeded the adopted recreational  screening values. The inferred
groundwater flow direction in the area of the Vehicle Refuelling Depot is
north east below the former A Station Power Block towards the inlet/outlet
canal. In the absence of potable groundwater use in this area of the Site, these
impacts are not considered to Tepresent a significant potential risk to human

the mouth of the inlet/outlet canal, indicating that these impacts are not likely
to be impacting upon recreational users of Lake Macquarie.

Benzene was also identified in a single monitoring well in two samples
collected from downgradient of the Asbestos Landfills (AEC VP) at a
concentration marginally in excess of the adopted human health (drinking
water) screening value. These detections may be related to the migration of

PFOS in Groundwater

Wells located around the boundary of the former A Station Demolition Area
(AEC VB) and Chlorine Plant Area (AEC VM) reported PFOS concentrations

groundwater use in this area, these exceedances are not considered
representative of a significant potential risk to human heaith.

PFOS was detected in two monitoring wells around the boundary of the
former A Station, both of which were located to the south east. PFOS was not
detected in the monitoring wells located on the northern and western corners
of the Former A Station Area,
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As discussed above, a number of proposed sampling locations were unable to
be instalied along the northern boundary of the Former A Station and
therefore the absence 6f PFOS in these areas cannot be confirmed,

Metals in Groundwater

Exceedances of the adopted human health (drinking water and recreational)
screening levels were reported in groundwater for arsenic, lead, nickel
manganese and selenium and exceedances of the adopted ecological screening
levels were also reported for cobalt, copper, lead, nickel, selenium and zinc.

Where concentrations of metal{loids) in groundwater were measured above
background values, impact generally appears to be localised in distinct areas
of the site with the main potential source areas being the Vehicle Refuelling
Depot (AEC VH), the Coal Storage Area (AEC V]) and the Ash Dam (AEC
VO). The majority of samples with concentrations reported above the
background values were taken from monitoring wells located downgradient
of the Ash Dam which appears to be a primary source of arsenic and selenium
to groundwater and a secondary source of cobalt, copper, lead, manganese,
nickel and zinc.

- Potential risks to the marine environment and recreational users of the marine
environment that may be associated with these metal impacts in groundwater
are discussed in Section 6.2.3, with reference to the sediment and surface water
data. '

Licensed groundwater bores located within the vicinity of the Site are limited
to a domestic bore located approximately 700 m north of the Site in Mannering
Park and a former stock bore located approximately 1 km south west of the
Power Station operational area and 600 m north of the Ash Dam in a Delta-
owned wetland area. The inferred groundwater flow direction in the area of
the Vehicle Refuelling Depot and Coal Storage Area is north east towards the
inlet/outlet canal and Lake Macquarie. In the absence of potable groundwater
use in the areas downgradient of the Vehicle Refuelling Area and Coal Storage
Area, these elevated metal impacts in groundwater impacts are not considered
to represent a significant potential risk to groundwater users.

Licensed groundwater bores are not present in the immediate vicinity of the
Ash Dam, but rural residential and residential communities are located
immediately to the north, west and south of the Ash Dam. The extraction of
groundwater for potable, domestic, stock watering or commercial purposes in
these areas may therefore potentially occur in the future. Risk to human health
may be associated with the extraction of groundwater for use in the vicinity of
the Ash Dam, particularly if that water were used for domestic purposes,
although given the general elevated background metal concentrations
measured across the Site, the groundwater beneath the adjacent properties is
also likely to be generally unsuitable for potable use
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It is recommended that this issue is discussed with the NSW EPA and NSW
Office of Water, with the aim of implementing control measures to prevent the
potable use of groundwater in the vicinity of the Ash Dam.

Offsite Sutface Water and Sediment

Sediment and surface water samples were collected from within Wyee Creek,
Mannering Bay, Wyee Bay and Chain Valley Bay to assess whether discharges
from the Power Station, including runoff, groundwater discharge and
operational surface water discharges have had an adverse effect on the marine
environment surrounding the Site. '

Exceedances of the adopted sediment screening levels for cadmium and
copper were identified in individual samples but the distribution of these
impacts is not suggestive of significant cadmium and cobalt impacts in Lake
Macquarie sediments as a result of the operation of the Vales Point Power
Station. Similarly, copper and cobalt concentrations marginally in excess of
the adopted ecological screening levels were identified in a number of surface
water samples, but a clear link between these samples and the Site was not
apparent in the data. With the exception of selenium, the sediment and surface
water results do not suggest that discharges from the Power Station have
resulted in widespread significant risks to the marine environment or
recreational users of the adjacent waterways, although it is noted that isolated ‘

 areas of elevated impact may be present in close proximity to discharge points

from the Site.

Exceedances of the adopted ecological selenium screening level (2 mg/kg)
were identified in numerous sediment samples collected from within the
lower reached of Wyee Creek and within Mannering Bay. The maximum
selenium concentration reported in a sediment sample collected from Wyee
Creek was 26 mg/kg, with the selenium concenfrations measured in sediment
samples collected from within Wyee Creek generally increasing along the
Creek towards Mannering Bay. Relatively consistent concentrations of
selenium were recorded in sediment samples collected from throughout
Mannering Bay, at up to 8 mg/ kg. It is considered likely that discharges from
the Ash Dam, potentially including licensed discharges, runoff and
groundwater flow have contributed to these selenium impacts, although other
potential sources within the catchment include mines, other power stations
and other industries. The selenium concentrations measured in sediments
located in Wyee Creek and Mannering Bay are therefore considered to have
the potential to adversely impact upon marine organisms in these areas.

The Delta Coast Land Management Manual (GHD, 2012) indicates that State
Environmental Planning Policy No. 14 (SEFP 14) wetlands are also located
immediately to the north of the Ash Dam toe drain and along the creeks to the
north of the Ash Dam. On the basis of the data collected in this assessment,
these areas may potentially be adversely impacted upon by elevated selenium
concentrations.
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The identified impacts which do exceed the relevant screening values and are
considered to warrant further consideration with regards to whether a duty to
report may exist under the CLM Act include the following:

* Benzene detected at concentrations in excess of the adopted human health
(drinking water and recreational) screening levels in two groundwater
samples collected from the Vehicle Refuelling Area (AECs VH) and a single
sample collected from downgradient of the Asbestos Landfills (AEC VP).

* PFOS detected at concentrations in excess of the adopted human health
(drinking water) screening levels in a groundwater sample collected from
around the boundary of the Former A Station Demolition Area (AEC VB)
and a groundwater sample collected near the Chlorine Plant (AEC VM),

* Metals in groundwater detected at concentrations in excess of the adopted
human health and/or ecological screening levels and not attributable to
background conditions in groundwater at various locations across the Site.
Metal impacts in groundwater generally appears to be localised in distinct
areas of the site with the most likely potential source areas being the
Vehicle Refuelling Depot (AEC VH), the Coal Storage Area (AEC V]) and
the Ash Dam (AEC VO).

* Exceedances of the selenium ecological screening level identified in
numerous sediment samples collected from within the lower reaches of
Wryee Creek and within Mannering Bay.

Each of these issues is discussed in further detail below.

Benzene in Groundwater - AEC VH and VP

Benzene was detected in groundwater at concentrations above the adopted
human health (drinking water) screening levels in two wells within the
Vehicle Refuelling Area (AEC VH) and a single well installed downgradient of
an Asbestos Landfill (AEC VP). Tt is considered likely that the benzene
impacts in AEC VH are associated with the presence of USTs in this area and
that the benzene impact in AEC VP is associated with the material buried

‘within the asbestos landfill.

The concentrations of benzene measured in AEC VP were only marginally
above the adopted screening level but were confirmed in a second round of

. sampling (May 2014). Notification to NSW EPA is therefore considered likely

to be required.
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Groundwater monitoring has been ongoing within AEC VH since 2010, when
TRH(C1o - Cs¢) was identified at a concentration of 2540 pg/L, in a well
installed to the north of the USTs, Hydrocarbon detections in the current
assessment were limited to BTEX constituents and do not suggest the presence
of a significant ongoing release in this area of the Site. Notification to NSW
EPA is however considered likely to be required, as the detected concentration
are significantly greater than the human health (drinking water) screening
values and are likely to remain so for the foreseeable future,

It is considered unlikely in ERM's opinion that these impacts would be
considered significant enough to warrant regulation by the NSW EPA given
the absence of groundwater use onsite and the isolated nature of the
detections. The inferred groundwater flow direction in the area of the Vehicle
Refuelling Depot is north east below the former A Station Power Block
towards the inlet/outlet canal and the Vehicle Refuelling Area is
approximately 150 m from the canal.

PFOS in Groundwater

PFOS and PFOA were detected in groundwater at concentrations in excess of
the adopted human health (drinking water) and ecological screening levels
within the Former A Station Demolition Area (AEC VB) and Chlorine Plant
(AEC VM). The likely sources of these impacts are fire training activities
undertaken near the Chlorine Plant and the storage or use of firefighting
foams within the operational area.

The adopted human health (drinking water) screening levels were obtained
from US EPA (2014), with the adopted values being provisional health
advisory concentrations, rather than regulatory guidelines. Similarly, the
adopted ecological screening levels were obtained from RIVM (2010), with the
adopted values only having been proposed as water quality standards in the
Netherlands. As such, these values are not called up by section 60 of the CLM
(1997) Act as prescribed levels of contamination requiring notification. It is
also noted that the identified PFOS impacts are located within the operational
area and do not appear to be migrating offsite. On this basis it is considered
unlikely in ERM’s opinion that these impacts would be considered significant
enough to warrant regulation by the NSW EPA

Metals in Groundwater

Various metals were detected at concentrations above the human health
(drinking water) and / or ecological screening values at a number of locations
across the Site. Whilst some of the metals exceedances can be related to
background concentrations, some elevated concentrations related to on-site
sources have been identified.
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The creation of ASS through the disturbance of alluvial sediments underlying
the ash dam, historical and current underground coal mining works and the
long term storage of waste ash materials and coal may have contributed to the
observed metal impacts in groundwater in this area.

Where metals were identified in groundwater at concentrations above
background levels, impact generally appears to be localised in distinct areas of
the Site. Potential source areas appear to include the Coal Storage Area and
the Ash Dam. Acidic groundwater conditions in the vicinity of the Vehicle
Refuelling Area also appear to have contributed to the presence of elevated
metal coneentrations in groundwater.

With the exception of selenium discharges from the Ash Dam, the available
data suggests that these impacts have not resulted in significant sediment or
surface water contamination following discharge into the estuarine
environment (see Section 6.1.3).

In ERM's professional experience it is NSW EPA’s preference to regulate
issues such as these under either the POEQ Act (1997) or the CLM Act (1997)
rather than both, and, in the case of licensed premises, it is usually the POEQ
Act (1997) which is preferred.

The majority of samples with concentrations reported above the background
values were collected from monitoring wells located adjacent to the Ash Dam
which appears to be a potential source of arsenic, selenium, and to a lesser
extent cobalt, copper, lead, manganese, nickel and zinc, Seepage from the Ash
Dam rehabilitated area at the v-notch weir located at the toe of the Ash Dam is
currently regulated under the Site EPL. Similarly, the overboarding of the Ash
Dam into the Wyee Creek diversion channel is a licensed discharge point for
the Site. Groundwater monitoring down-gradient of the Ash Dam has been
undertaken by Aurecon (2014) in response to a NSW EPA request for an
additional investigation in the form of a Pollution Reduction Programme
{PRP} related to the elevated metal concentrations identified in groundwater.

ERM therefore considers that NSW EPA would most likely continue to
manage this issue under the POEO Act (1997) via the Site EPL and associated
PRP(s) and hence would not require formal notification under the CI.M Act.

On 6 May 2014, Delta received a Vales Point Licence Variation Notice from the
NSW EPA. The previous condition requirements to (a) identify any mitigation
measures to be carried out to reduce the levels of parameters identified in
groundwater and (b) provide estimated costings and proposed timeframes for
implementation of mitigation measures, wete removed as a part of this
variation notice. This variation notice also included the requirement for
monthly groundwater monitoring in the vicinity of the Ash Dam throughout
2014, It is recommended that Delta include groundwater results from within
the Ash Dam Area (AEC VO) in the next scheduled report to the NSW EPA.
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SUMMARY - DOES THE IMPACT WARRANT NOTIFICATION UNDER THE
CONTAMINATED LAND MANAGEMENT ACT 19977

required to notify NSW EPA when they become aware {or ought reasonably
have been aware) of the contamination. The DECC (2009} Guidelines on the
Duty to Report Contamination under the Contaminated Land Management Act 1997,
state that a landowner or a person whose activities have contaminated land is
required to notify NSW EPA that the land is contaminated if;

* the level of the contaminant exceeds the appropriate published screening
level with respect to a current or approved use of the land, and people have
been, or foreseeably will be, exposed to the contaminant; oy

* the contamination meets a specific criterion prescribed by the regulations;
or

 the contaminant has entered, or will foreseeably enter, neighbouring land,
the atmosphere, groundwater or surface water, and the contamination
exceeds, or will foreseeably exceed, an appropriate published screening
value and will foreseeably continue to remain above that level.

The soil and groundwater results obtained in this assessment have been
compared against the screening values specified in NSW DECC (2009)
Guidelines on the Duty to Report Contamination undey the Contaminated Land
Management Act 1997 and a number of exceedances have been identified.

Every exceedance of these screening values ‘is not, however, required to be
reported to the NSW EPA. If the exceedance is Tepresentative of background
conditions; or offsite migration of contamination to an adjoining property has
not occurred and any onsite contamination has been adequately addressed
under the Environmental Planning and Assessment Act then reporting under
the CLM Act is not required. Further to this, in the case of onsite soil
contamination, if no plausible exposure pathway to people or the environment
is present, reporting is also not required.

On the basis of the discussions outlined in Section 6.1, the constituents that
have been identified in onsite soil, sediment, surface water and groundwater
are generally not exceeding the relevant screening values as cited in NSW
DECC (2009).
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It is suggested that the NSW EPA should manage ongoing communications
around the potable use of potentially impacted groundwater in the vicinity of
the Ash Dam and downgradient areas, given the range of potential sources of
metals in groundwater in this area and potential for the wider distribution of
metals in groundwater.

Selenium in Sediment

Selenium concentrations above the adopted screening levels and above
background levels were identified in numerous sediment samples collected
from within the lower reaches of Wyee Creek and within Mannering Bay. It is
considered likely that discharges from the Ash Dam, potentially including
licensed discharges, runoff and groundwater flow have contributed to these
impacts. Other potential sources within the catchment include mines, other
power stations and other industries.

It is noted that the sediment concentrations measured in the current

investigation were of the same order of magnitude as those identified in
historic investigations (e.g. Peters et al., 1999), suggesting that the selenium
load in Wyee Creek and Mannering Bay sediments have not increased
significantly in recent years. This is consistent with the history of the operation
of the Ash Dam; prior to 1981 Vales Point discharged ash dam water direct to
Mannering Bay and until 1996 ash dam water was diverted into Wyee Creek,

- From 1996, an ash return water system limited discharges into Wyee Creek

and Mannering Bay, with discharges only occurring intermittently due to
plant issues or significant rainfall events,

Delta has had a long history of consultation with the EPA and other
authorities about selenium in local water bodies, Roach (2005) is a scientific
paper published by the NSW EPA on the assessment of metals in sediments
from Lake Macquarie and has a particular focus on the selenjum impacts to
sediment as a result of discharges from Power Stations. Aurecon (2010)
indicated that data on the earlier testing of fish was provided by Delta and
indicated that the selenium concentrations measured in bream were above the
Generally Expected Levels (GELs) published by Food Standards Australian
and New Zealand (2001). ERM understands that as a consequence of these
results and subsequent communications between Delta and the NSW EPA

(1998), warning signs were erected at Mannering and Wyee Bays in relation to

long-term fish consumption for those areas.

The adc;pted sediment screening levels were obtained from the British
Columbia Ministry of Environment (2001) Ambient Water Quality Guidelines.
These values are not called up by section 60 of the CLM (1997) Act as
prescribed levels of contamination requiring notification.
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It is noted that the levels of selenjum in the sediment are lower than the levels
prescribed in the ASC NEPM (2013) for the assessment of residential soil {200
mg/kg) and therefore would not trigger notification if the offsite sediment
was evaluated as 'soil on neighbouring land' for the purposes of assessing the
duty to report requirements under the CLM Act (1997).

On the basis of the above factors, it is considered that the selenium impacts in
sediment in Wyee Creek and Mannering Bay do not require notification to the
N5SW EPA under the CLM Act (1997).

Summary - Is Material Remediation or Management Likely to be Required?

Based on the results of this assessment, the issues where potentially material
remediation, management or further assessment on a per source basis may be
required relate to the metals in groundwater in the vicinity of the Ash Dam.
The elevated metal concentrations in the vicinity of the Ash Dam toe drain
have also already been identified by the NSW EPA in the form of a PRP and
investigations into this issue in the vicinity of the Ash Dam toe drain were
ongoing at the time of the current assessment.

Hlevated metal concentrations were identified in groundwater samples
collected around the entire perimeter of the Ash Dam, with the highest
concentrations generally located in the vicinity of the toe drain, along the
north western boundary of the Ash Dam and directly to the east of the Ash
Dam. With the exception of selenium, the sediment and surface water results
do not suggest that discharges from the Power Station have resulted in
widespread significant risks to the marine environment or recreational users
of the adjacent waterways,

The metal impacts in the vicinity of the Ash Dam are currently managed by
Delta. This is an ongoing issue which could, under a realistic worst case
scenario, be material. Estimates for ongoing costs have not been made, as
these costs will be dependent on outcome of the relevant PRP and ongoing
discussions with NSW EPA. It is also noted that elevated background metal
concentrations are present in the area and the potential exists for inputs from
historic mining activities to be material.

Further assessment and remediation or management may be required to
address the asbestos impacts identified in surface soil in the vicinity of the
Transformer Area (AEC VC) and Chiorine Plant (AEC VM). It is however
considered unlikely that this work would exceed the material threshold.

It is noted that conducting intrusive investigations within the B Station,
Transformer Area and Former A Station demolition Area was not possible,
due to the potential health and safety issues associated with the presence of
underground services in these areas.
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The investigation of these AEC's was therefore limited to assessment around
the boundaries. Further assessment and remediation may be required to
address unidentified soil and groundwater impacts within these areas if the
landuse of these portions of the Site was to change in the future. It is possible
that costs related to this work could exceed the material threshold. A detailed
costing for such works has not been prepared since this would be dependent
on the nature and layout of the proposed use which cannot be predicted at
this point in time.

Fly-tipped waste was identified on the soil surface on the eastern boundary of
the Wyee Rail Coal Unloader Area (AEC VN) adjacent to the publically
accessible roadway. These impacts will require addressing and action to
prevent further waste dumping in the future should also be considered. The
costs of these activities are not however anticipated to be material.

The remediation of the selenium impacts in Wyee Creek or Mannering Bay
sediments is not considered to be feasible, given the nature of the estuarine
environment in these areas; removing impacted sediment from would be
highly disruptive to the estuarine environment and is considered likely to
result in more adverse effects on the estuarine ecology than leaving the
impacts in situ, This is particularly the case due to the presence of seagrass
habitats and mangrove areas within Wyee Bay, Mannering Bay and Wyee
Creek (Bio-analysis, 2013) (GHD, 2012).

SUMMARY - IS THE DATA S UITABLE TO PROVIDE A BASELINE OF ENVIRONMENTAL
CONDITIONS AT THE SITE AND IMMEDIATE SURROUNDING RECEIVING
ENVIRONMENTS

The data presented in the FSA was considered to generally be of a suitable
quality and completeness to provide a baseline of environmental conditions at
the Site as at or near the time of the transaction.

It is noted that the majority of the locations proposed in the Preliminary ESA
were able to be advanced, with the exception of the locations listed in Section
4.1. The main constraints on the implementation of the Stage 2 program were
the presence of subsurface and overhead utilities and access restrictions
within the buffer zone. The proposed Stage 2 program included soil samples
from 188 locations and groundwater samples from 133 locations. The
completed Stage 2 program included soil samples from 173 locations and
groundwater samples from 89 locations. An evaluation of the proposed and
completed investigation locations for each AEC i provided in Table 8 of Annex
B and on this basis it is considered that the number and distribution of
completed boreholes and monitoring wells is sufficient for characterising soil
and groundwater conditions for the purpose of this baseline assessment.
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The results of the assessment do not suggest the presence of widespread
asbestos contamination at the Site. It is noted however that as identified in the
ASC NEPM (2013) the vertical boring of soils is not a comprehensive method
via which to identify asbestos, however given the objectives of this assessment
and the operational constraints, the assessment methodology adopted was
considered appropriate. The absence of asbestos impacts across the Site
carmot however be guaranteed on the basis of the results of this assessment.
As with any investigation of this nature, the potential exists for unidentified
contamination to exist between the completed sampling locations both withip,
and between AFECs In particular, it is noted that conducting intrusive
investigations within the B Station, Transformer Area and Former A Station

within these areas,

In addition, the installation of boreholes along an approximately 2 km long
stretch of the south western boundary of the Ash Dam was not possible, due
to the presence of a Jemena high pressure gas pipeline in the subsurface. In the
absence of additional contaminant source areas in this area of the AEC,
contamination along the south western boundary is likely to be consistent
with that identified along other boundaries of the Ash Dam (i.e. limited to
exceedances of the adopted human health and ecological screening levels for
metals in groundwater and potentially soil).

On the basis of the above discussion, the data collected during this assessment
is considered to be suitable to provide a baseline of environmenta] conditions
at the Site as at or near the time of the transaction.
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CONCLUSIONS

the data collected during the investigation:

potentially including licensed discharges, ninoff and groundwater flow
have partially contributed to these impacts. Other potential sources within
the catchment include mines, other power stations and other industries,
The selenium concentrations identified in the current assessment were of
the same order of magnitude as those identified in historic Investigations
suggesting that, as a result of changes to the Management of discharges
from the Ash Dam, the selenium load in Wyee Creek and Mannering Bay
sediments has not increased significantly in recent years,

* TRH and chlorinated hydrocarbons were reported in groundwater samples
collected around the boundary of former A Station Demolition Ares, The

concentrations in groundwater in that part of the Sjte.
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* Fly-tipped waste was identified on the soil surface on the eastern boundary
of the Wyee Rail Coal Unloader Area along the publically accessible
roadway.

* With the exception of the selenium impacts identified in sediment (see
below), the impacts identified in soil and groundwater at the sites are
generally unlikely to represent a significant risk to human health and/or
the environment given appropriate ongoing management based on the
current and continued use of the Site as a Power Station.

* The selenium concentrations measured in Wyee Creek and Mannering Bay
have the potential to adversely affect marine organisms in these areas. ERM
understands that elevated selenium concentrations have previously been
measured in fish collected from Mannering Bay and that the NSW EPA has
previously been made aware of these impacts. Signage has been posted
along Rutleys Road warning the public about the potential health risks
associated with the consumption of fish from this area,

* Licensed groundwater bores are not present in the immediate vicinity of
the Ash Dam, but rural residential and residential communities are located
immediately to the north, west and south. If the extraction of groundwater
for potable, domestic, stock watering or commercial purposes was to occur
in these areas in the future, the elevated metal concentrations in
groundwater may be associated with risks to human health or livestock, It
is recommended that this issue is raised with the NSW EPA when
discussing the next scheduled deliverable associated with PRP being
implemented in the Ash Dam area. It is suggested that the NSW EPA
should manage ongoing communications on this issue, given the range of
potential sources of metals in groundwater in this area.

* Asbestos was detected in individual shallow soil samples collected from
bare ground within the Transformer Area, Chlorine Plant and around the
boundaries of the Asbestos Landfill at concentrations in excess of the
adopted human health screening values. All of these areas of asbestos
impact may represent a health risk if Site employees were to come into
contact with them. ERM understands that Delta has recorded these sites in
its Asbestos Register and that these impacts shall be managed in
accordance with Delta’s existing asbestos management procedures.

* The metal impacts in the vicinity of the Ash Dam are currently managed by
Delta. This is an ongoing issue which could, under a worst case scenario, be
material. Estimates for ongoing costs have not been made, as these costs
will be dependent on outcome of the relevant PRP and ongoing discussions
with NSW EPA. It is also noted that elevated background metal
concentrations are present in the area and the potential exists for inputs
from historic mining activities to be material.

ENVIRONMENTAL RESDURCES MANAGEMENT ALSTRALIA 0237747 /RINAL /17 JULY 2014

130



COMMERCIAL IN CONFIDENCE

e It is noted that conducting intrusive investigations within the B Station,
Transformer Area and Former A Station demolition Area was not possible,
due to the potential health and safety issues associated with the presence of
underground services in this areas. Further potentially material assessment
and remediation may be required to address unidentified soil and
groundwater impacts within these areas if the landuse of the Site was to
change in the future.

* ERM considers that NSW EPA would most likely continue to manage the
metals in groundwater in the vicinity of the Ash Dam under the POEO Act
{1997) via the Site EPL. The Vales Point EPL includes the requirement for
monthly groundwater monitoring in the vicinity of the Ash Dam
throughout 2014. It is recommended that Delta include groundwater
results from within the Ash Dam Area (AEC VO) in the next scheduled
report to the NSW EPA.

* It is recommended that the NSW EPA is notified regarding the benzene
concentrations measured in excess of the adopted human health (drinking
water) screening levels in the Vehicle Refuelling Area (AEC VH) and
Asbestos Landfills (AEC VF). On the basis that the identified benzene
impacts do not appear to be migrating offsite, it is considered unlikely in
ERM's opinion that these impacts would be considered significant enough
to warrant regulation by the NSW EPA.

* The data presented in this Stage 2 ESA was generally considered to be of a
suttable quality and completeness to provide a baseline of environmental
conditions at the Site and immediate surrounding receiving environments,
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EXECUTIVE SUMMARY

Environmental Resources Management Australin Pty Ltd (ERM) was commissioned
by Delta Electricity to undertake additional works subsequent to a Stage 2
Environmental Site Assessment (Stage 2 ESA) at Vales Point Power Station (ERM
Reference: 0237747RP01). These additional works focused on the former A station
area of the Vales Point Power Station (herein referred to as the “Site”), as this area
was not accessible during the initial works, due to ongoing demolition activities.

The primary objective for the additional works was to develop a baseline of
environmental conditions at the former A Station area, as at or near the time of the
sale of the Power Station. Data obtained during completion of these works may also be
used to inform future management of potential contarmination at the Site. Due to the
potential presence of unknown underground services at depth, this scope of works was
limited to non-destructive methods and focussed on the collection of soil samples from
within the top 1.5 metres below ground level.

Investigation Methodology

To achieve the stated objectives, ERM collected soil samples and submitted the
samples to environmental laboratories for analysis of Constituents of Potential
Concern (COPCs). The Conceptual Site Model (CSM) developed for the Site during
the Stage 2 ESA was further refined and the analytical data was compared against
published environmental screening values to assess potential risks to human health
and the environment.

The following conclusions were made based on the data collected during the
investigation.

Investigation Outcomes

o The key impacts identified included TRH, asbestos and metals in individual soil
samples across the A Station area.

s The impacts identified in soil within the A Station area are generally unlikely to
represent a significant risk to human health and/or the environment, given use of
the Site as a Power Station and the implementation of appropriate ongoing
management strategies.

o Ashestos was detected in individual shallow soil samples collected from the former
A Station area at concentrations in excess of the adopted human health screening
values. ERM understands that Delta has recorded these areas of ashestos impact in
its Ashestos Register and that they will be managed in accordance with Delta’s
existing asbestos management procedures. These areas of ashestos impact would
only represent a risk to the health of Site employees, if they were to come into
contact with them.

e Noimpacts that are likely to require material remediation under the ongoing use of
the Site as an operational area within a Power Station were identified during this
tnvestigation,
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o No impacts that trigger a duty to report under the Contaminated Land
Management (CLM) Act 1997 were identified during the additional works
undertaken within the former A Station aren. The 2014 draft revision of the
Guidelines on the Duty to Report Contamination under the Contaminated Land
Management Act 1997 requires the notification of friable asbestos that is present in
soils at concentrations in excess of the ASC NEPM (2013) Health Screening
Levels and to which a person has been, or foreseeably will be, exposed to the
ashestos fibres by breathing them into their lungs. The ‘foreseeability’ of people
being exposed to the identified asbestos will be dependent upon the future use of the
Site and the asbestos management practices employed to control potential exposure
and these factors should be evaluated by Delta when assessing the requirement to.
report the identified asbestos contamination to the NSW EPA, upon the
finalisation of the revised guidelines.
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INTRODUCTION

On 24 November 2011, the New South Wales (NSW) Government announced
that it would divest certain State-owned electricity generation assets. In order
to support the sale of electricity generation assets owned and operated by Delta
Electricity (a State Owned Corporation), Environmental Resources Management
Australia Pty Ltd (ERM) was commissioned to undertake a Stage 2
Environmental Site Assessment (Stage 2 ESA) at Vales Point Power Station
(ERM Reference: 0237747RP01). The Stage 2 ESA was completed between March
and June 2014 but the demolition of the former A Station during this period
prevented the investigation of this area. ERM was therefore commissioned to

. undertake an additional assessment targeting the former A Station, to

supplement the original Vales Point Power Station Stage 2 ESA.

This report should be evaluated in conjunction with the Vales Point Power Station
Stage 2 ESA (ERM, 2014b)

Vales Point Power Station is situated adjacent to the southern shore of Lake
Macquarie, near the township of Mannering Park, approximately 35 km south
of Newcastle, NSW (Figure 1 of Annex A). The former A Station, herein referred
to as “the Site”, occupies an area of approximately 15 ha in the central portion of
Vales Point Power Station. The general Site layout is presented as Figure 2 of
Annex A.

The works detailed herein were completed in general accordance with the
Sampling, Analyses and Quality Plan (SAQP) presented in the Preliminary
Environmental Site Assessment (PESA) (ERM, 2014a) and Data Quality Objectives
(DQO) included within the Stage 2 ESA (ERM, 2014b). Due to the potential
presence of unknown underground services at depth at the Site, this scope of
works was limited to non-destructive methods and focussed on the collection
of soil samples from within the top 1.5 metres below ground level (m bgl).

OBJECTIVES

The primary objective of this assessment was to gather shallow soil data to
establish a baseline assessment of environmental conditions within the former
A Station area, as at or near the time of the proposed sale of the Vales Point
Power Station. Data obtained during completion of this assessment may also
be used to inform future management of contamination issues within the
former A Station area.

APPROACH AND SCOPE OF WORK

The adopted approach and scope of works for the works undertaken within
the former A Station area comprised the following general tasks, in
accordance with the requirements set out in the Sampling Analysis and
Quality Plan (SAQP) defined in Annex G of the PESA (ERM, 2014a):
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Preliminaries

preparation of a sitespecific Health and Safety Plan (HASP) and
Environmental Management Plan (EMF);

engagement of subcontractors including underground utility locators, non-
destructve vacuum excavation contractors, concrete corers and
laboratories; '

scheduling of Site works with Delta Electricity; and

completion of site-specific inductions and permitting.

Site Works

ground-truthing of proposed sampling locations;

identification of above and below ground services in the vicinity of drilling
locations by reviewing publically available Dial Before You Dig (DBYD)
plans and site engineering drawings, and engaging suitably qualified
underground service locators; |

non-destructive vertical boring and environmental soil sampling in
accordance with the requirements of the SAQP (ERM, 2014a); and

laboratory analysis of selected soil samples for particular constituents of
potential concern (COPC) in accordance with the requirements of the PESA
(ERM, 2014a) and as outlined in Section 3.5.

Reporting

preparation and submission of this reportat the completion of works.

MATERIALITY THRESHOLD

For the purposes of this report, a consistent approach regarding the
materiality of a contamination issue has been adopted to that utilised in the
PESA (ERM, 2014a) and Vales Point Power Station Stage 2 ESA (ERM, 2014b)

which was as follows:

ERM adopted a materiality threshold of AUD 0.5M (+ GST if applicable)
per contamination source; :

material costs are the costs for that item to meet the relevant requirements
of NSW Environment Protection Authority (EPA) under its current land
use to remediate or manage the contamination issue. Remediation or
management includes additional assessment, environmental monitoring,
management, containment or other remediation measures; and

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747RP02/ DRAFT/8 SEPTEMBER 2014



1.4

1.5

COMMERCIAL IN CONFIDENCE

o any issue that ERM considers could have the potential to lead to
prosecution by the regulatory authorities that could lead to significant
business disruption or reputational impact has been considered material.

REPORT STRUCTURE

This report has been prepared as a supplement to the broader Vales Point
Power Station Stage 2 ESA (ERM, 2014b) and in general accordance with the
NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (EPA,
1997), as follows:

e« Section 1- Introduction, objectives and scope of works;

e Section 2 - Background, including a summary of the Site history and Site
conditions;

o Section 3 - Sampling and works methodologies for completing the
investigation;

e Section 4 - Results of the Stage 2 ESA works; and
s Section 5 - Overall discussion
o Section 6 - Conclusions.

A full list of all references is also appended to this report.

LIMITATIONS

The findings of this report are based on the client-approved SAQP within the
PESA (ERM, 2014a) and the scope of work summarised in Section 1.2 of this
report. ERM performed the services in a manner consistent with the normal
level of care and expertise exercised by members of the environmental
assessment profession. No warranties express or implied, are made.

Although normal standards of professional practice have been applied, the
absence of any identified hazardous or toxic materials on the subject Site
should not be interpreted as a guarantee that such materials do not exist on

- the Site.

This assessment is based on Site inspections conducted by ERM personnel,
sampling and analyses described in the report, and information provided by
people with knowledge of Site conditions.

All conclusions and recommendations made in the report are the professional
opinions of the ERM personnel involved with the project and, while normal
checking of the accuracy of data has been conducted, ERM assumes no
responsibility or liability for errors in data obtained from regulatory' agencies
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or any other external sources, nor from occurrences outside the scope of this
project.

FRM is not engaged in environmental assessment and reporting for the
purpose of advertising sales promoting, or endorsement of any client interests,
including raising investment capital, recommending investment decisions, or
other publicity purposes. The client acknowledges that this report is for the
exclusive use of the client, its representatives and advisors and any investors, .
lenders, underwriters and financiers who agree to execute a reliance letter,
and the client agrees that ERM's report or correspondences will not be, except
as set forth herein, used or reproduced in full or in parts for such promotional
purposes, and may not be used or relied upon in any prospectus or offering
circular.
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BACKGROUND

SITE SETTING
Site Identification

The Site location and the Site boundaries are presented in Figure 1 and Figure 2
(respectively) of Annex A. A summary of site identification information is
presented in Table 2.1.

Site Identification Details

Site Detail ‘ Description
Site Name A Station area
Site Location Vales Point Power Station, Vales Road, Mannering Park, NSW
Coordinates N: 364066, E: 6329937,
Area Tatal area is approximately 15 hectares (Ha)
Owner Delta Electricity (State Owned Corporation)
Local Government Wyong Shire Council
Title Information The Site falls within Lot 102 of Deposited Plan 1065718 7
Zoning! ‘ Under the Wyong Local Environmental Plan (LEP) 2012, the Site is

zoned 5P2 - Electricity Generating Works.

1. Detailed zoning plans are presented in Anrex D of the PESA (ERM, 2014a).

Site Features

The Site comprises the former A Station demolition area which incorporates
the footprint of former A Station structures and the area surrounding Stack
No. 1, adjacent to and south of the former A Station. The Site 1s one of the 21
individual Areas of Environmental Concern (AECs} defined within the Vales
Point Power Station Stage 2 ESA (ERM, 2014b). The Site boundaries presented
on Figure 2 of Annex A correlate with the boundaries of AEC VB on Figure 6.5,
Annex A of the Vales Point Power Station Stage 2 ESA (ERM, 2014b).

Vales Point A Station was built in the 1960s as a four-unit station. These
generating units were decommissioned in 1989 and since then have
undergone partial dismantling, with most of the internal plant items removed.
During ERMs initial site works (March 2014) the A Station buildings were
undergoing demolition and removal offsite. Environmental investigation
works in this area were therefore undertaken when the site was cleared in
August 2014.

Prior to the decommissioning and demolition of A Station, this facility was
comprised of;

s four coal-fired boilers;

+ a turbine house incorporating four steam turbines;
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¢ four generator units (units 1 to 4), with a total capacity of 875 MW;
¢ an auxiliary bay; and |
¢ two chimney stacks (serving four boilers).

ERM understands that, for the foreseeable future, the ground surface will be
covered with recycled crushed concrete and left vacant.

The demolition of the former A Station infrastructure was completed in 2013

and early 2014. With the exception of the two stacks located on the south
eastern boundary, all surface infrastructure within the former A Station area
has been cleared to basement concrete level. The majority of the underground
infrastructure has been decommissioned but remains in situ, including the
following; '

e the former transformer runway, which is comprised of very thick concrete
(estimated to continue to approximately 3 m bgl) extends approximately
15 m into the A Station area from the north western boundary;

e the remainder of the A Station area is largely capped with a concrete slab,
estimated to be 30 to 40 cm in thickness, but the slab is not continuous;

o the surface above the areas formerly occupied by the pilings and
underground cable tunnels are covered with recycled concrete rubble;

» eight Cooling Water Pits are located within the former Turbine area. These
are estimated to be approximately 3 m deep and have been filled with
recycled concrete rubble; and

¢ two former ash pits are located within the A Station area, one in the central
portion and one on the north eastern corner.

A portion of the Site, extending approximately 50 m into the A Station area
from the south eastern boundary, was covered with approximately 50 cm of
imported fill material (crushed concrete) in the months prior to the field
investigations and compacted. This area formerly housed the precipitators
and boiler houses and at the time of the field works was being used by
contractors for the refabrication of components of the B Station. This portion.
of the A Station is approximately 4000 m? and was inaccessible during the
field works.

Surrounding Environment

The Site is surrounded by the Vales Point Power Station in all directions. The
Vales Point Power Station B Station operational area is located immediate to
the east of the Site and the administrative area is located to the south west.
The cooling water canal is located to the north of the A Station area, across
which lies the Chlorine Plant and TransGrid Switchyard.
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The closest residential areas to the Site include:
e Mannering Park, located approximately 600 m north of the Site; and
s Kingfisher Shores, approximately 1.4 km south east of Site.

Ecologically significant areas or recreational areas of note surrounding the Site
include:

o Tom Barney Oval, located approximately 200 m south west of Site. Based
on discussions with the Site Environmental Officer, this oval is occasionally
booked out for sporting events, and is regularly accessed by the public; and -

e recreational fishing and boating activities are also undertaken in Take
Macquarie, including Mannering Bay, Chain Valley Bay and Wyee Bay.
These areas are also contain aquatic environments of significance. The
Vales Point cooling water canal, located immediately to the north of the Site
enters the power station at Chain Valley Bay and drains into Wyee Bay and
Mannering Bay to the northwest.

ENVIRONMENTAL SETTING
Topography

The Site is located on the shore of Lake Macquarie, in between Wyee Bay and
Chain Valley Bay. The Site is generally flat and lies at an average elevation of
approximately 3 m Australian Height Datum (AHD).

Hydrology

The Site is located in the Lake Macquarie catchment area, with Lake
Macquarie identified as the main local hydrological feature. Local waterways
can be summarised as follows:

 Chain Valley Bay, located approximately 300 m north east of the Site;

e Mannering Bay with Wyee Bay immediately beyond, located
approximately 1km to the north west of the Site;

s the Vales Point cooling water canal, immediately to the north of the Site,
which enters the power station at Chain Valley Bay and exits the at Wyee
Bay;

e Chain Valley Retention Pond (also known as Lake Rodham), located
approximately 300 m north east of the Site, forms a part of the power
station contaminated water management system;

o three settling ponds associated with the sewage treatment works on Site,
located 500 m north west of Site;
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e five settling ponds associated with the coal storage area, approximately 700
m south west of Site; and

e the Vales Point Power Station Ash Dam, located approximately 1.2 km
south west of the Site. A large proportion of the ash which is produced
from the Power Station is transported by wet sluicing via a pipeline to the
Ash Dam under the current Vales Point Power Station Environment
Protection Licence (EPL) (Clause P1.3 of EPL 761).

The surface water within the Site is channelled into a stormwater system
around that alse discharges into Lake Macquarie via Lake Rodham. ERM

" understands that the stormwater system is largely still active following the

demolition works, although the stormwater pipes on the south-eastern
boundary of the Site (adjacent to the laydown area) may have been disturbed
during demolition works. A number of surface grates were observed on the
Site at the time of our works and had been protected with geo-fabric to
prevent silting. '

The areas of the Site that are filled with crushed concrete could also become

- potential sumps for surface water.

Geology

Based on a review of the Gosford - Lake Macguarie 1:100 000 Provisional Geology
Sheet (Geological Survey of New South Wales, 2003), the Site is located on the
late Permian to early Triassic Munmorah Conglomerate formation of the
Clifton Subgroup, Narrabeen Group. The Munmorah Conglomerate formation
is comprised of conglomerate and medium to coarse-grained sandstone with
minor siltstone and claystone (Geoscience Australia).

Further information on regional geology is presented in the Vales Point Power
Station Stage 2 ESA (ERM, 2014b}.

Hydrogeology

Groundwater flow is expected to be towards the cooling water canal, which is
located to the north of the Site. Temporal and localised variations in the
direction of groundwater flow is considered likely given the low lying nature
of the area and potential tidal influences. The pits and sumps that are filled
with crushed concrete could also increase the rate of infiltration into the
subsurface and become potential sumps for surface water.

"Further information on regional hydrogeology is presented in the Vales Point

Power Station Stage 2 ESA (ERM, 2014b).
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Groundwater Use
The groundwater beneath the Site is not extracted for use.

The NSW Natural Resource Atlas online bore register (accessed April 2014)
(NSW Government) identifies six groundwater bores within a 5 km radius of
the Vales Point Power Station, in addition to the groundwater monitoring
wells installed during the Vales Point Power Station Stage 2 ESA (ERM, 2014b).

One groundwater bore, located approximately 700 m north of the Site in
Mannering Park, is reportedly used for domestic purposes. The Standing
Water Level (SWL) was recorded in this well at 5.5 m bgl. One groundwater
bore, located approximately 1km south west of the Site is reportedly used for
stock (poultry) watering purposes. The remaining four groundwater bores
were reported to have been installed for test or monitoring purposes, with
SWL recorded in three of these bores at 6m bgl.

SITE OPERATIONAL HISTORY

Detailed information regarding the history and operation of the Site, including
historical aerial photographs, zoning and environmental approvals, licenses
and management is presented in'the PESA (ERM, 2014a).

The demolition of the former A Station infrastructure was completed in 2013
and early 2014.

NSW EPA CONTAMINATED SITE RECORDS

The Contaminated Land Management Record of Notices is a public database of
information regarding ' significantly contaminated land in NSW and is
managed by the NSW EPA under the Contaminated Land Management Act 1997
(CLM Act 1997).

At the time of this assessment, no areas of the Vales Point Power Station had
been notified to the NSW EPA as being potentially contaminated. A number
of recommendations for the notification impacts within the Vales Point Power
Station are however presented in the Vales Point Power Station Stage 2 ESA

(ERM, 2014b) and ERM understands that Delta were evaluating these at the

time of the current assessment.

PREVIOUS ENVIRONMENTAL INVESTIGATIONS

Intrusive soil and groundwater investigations have not, to ERM's knowledge,
previously been undertaken within the Site but during the Vales Point Power
Station Stage 2 ESA (ERM, 2014b) impacts were identified in groundwater
around the boundary of the A Station area, including:
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¢ PFOS (a chemical associated with firefighting foams) was identified at
concentrations in excess of the adopted human health (drinking water}
screening levels was identified in VB_MW?02, which is located on the south
western boundary of the Site. PFOA was not detected. On the basis that
groundwater is not extracted for potable use within the vicinity of the
operational area of the Power Station, this identified PFOS impact was not
considered to represent a significant risk to human health;

e Total Recoverable Hydrocarbons (TRH), chlorinated hydrocarbons and
phenol were reported at concentrations above the laboratory LOR in
groundwater samples collected along the south western and south eastern
boundaries of the Site but the concentrations did not exceed the adopted
screening values; '

e The adopted ecological screening value for TRH Ci-Cis (excluding
naphthalene) was exceeded in one soil sample collected from VB_MW01,
which is located on the south eastern boundary of the Site. The ground
surface at VB_MWO1 is covered in concrete hardstanding and this area is
used for miscellaneous operational activities, including the storage of skip
bins and spare parts. On this basis, TRII impact in this area was not
considered to represent a significant risk to the terrestrial environment; and

e Benzene was reported at concentrations exceeding the adopted human
health (drinking water) screening values in two groundwater monitoring -
wells (VH_X_MW06 and VH_X MWO08) located within the Vehicle
Refuelling Area, approximately 60 m to the south west and up hydraulic
gradient from the Site. The adopted human health (recreational) screening
value for benzene was also exceeded at VH_X_MWO08. Groundwater
monitoring has been ongoing within the Vehicle Refuelling Area since 2010
and the hydrocarbon detections in the Vales Point Power Station Stage 2 ESA
did not suggest the presence of a significant ongoing release. On the basis
that groundwater is not extracted for potable use within the vicinity of the
operational area of the Power Station these impacts were not considered to
represent a significant potential risk to human health under the ongoing
use of the Site as a Power Station.

POTENTIAL AND KNOWN SOURCES OF CONTAMINATION

The primary sources of potential contamination identified within the former A
Station area are potential leaks or spills of lubricating oil and fuel during the
historic operation of the Site, which may have migrated through cracks in
concrete or via damaged drains. The network of drains which run beneath the
Site may also represent a potential source of impact.

A major fire event fire occurred in the 5A Air Heater, in the northern portion
of the Site in 2011 and Aqueous Film Forming Foam (AFFF) constituents (used
in firefighting foams) are therefore potential COPCs.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747RP02/DRAFT/8 SEFTEMBER 2014
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2.7

COMMERCIAL IN CONFIDENCE

Many of the structures which were formerly housed within the former A
Station area contained asbestos material, some of which remains in subsurface
following the demolition activities. Areas of know subsurface asbestos impact
within the Site including the following;

¢ a former ash pit is located on the north eastern corner of the Site, as shown
in Figure 6 of Annex A. Delta staff indicated that the north eastern ash pit
contains asbestos contamination and that works previously undertaken by
Delta included removal of approximately 1 m of asbestos impacted
material from the top of this ash pit. The remainder of the asbestos
containing material was covered with fill and HEPA filters to prevent
potential asbestos fibres becoming airborne; and

» asbestos has been identified in some of the infrastructure remaining in the
subsurface, including conduits and pipes.

Anecdotal evidence provided by Delta personnel indicated that during the
demolition of the A Station surface infrastructure, fragments of galbestos were
released from the former A Station structures onto the ground surface. ERM
understands that an asbestos contractor was engaged and that the galbestos
fragments were removed. :

SENSITIVE RECEPTORS
The sensitive receptors identified in association with the Site include:

o human health receptors, in the form of Vales Point Power Station
employees working within the former A Station and surrounding areas;

e intrusive workers working within the former A Station and surrounding

areas;

» recreational users and ecological receptors within Mannering Bay, Wyee
Bay and Chain Valley Bay; and

s aquifers beneath the Site.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0237747RP02/DRAFT/8 SEPTEMBER 2014
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3.1

COMMERCIAL IN CONFIDENCE

INVESTIGATION METHODOLOGY

SAMPLING LOCATIONS

Based on a review of the available data, the most appropriate sampling design
to achieve the stated project objectives was considered to be primarily based
on a judgemental (targeted) sampling program.

It is noted that intrusive investigations were limited to areas where access and
site activities enabled investigations to occur without unacceptable health and
safety risks to personnel and/or unacceptable disruption to site operations.
The sampling plan was discussed with site management prior to the
commencement of works to assess this risk and was subject to alteration.

The main constraints on the implementation of A Station program were the
presence of subsurface utilities and below ground infrastructure which
remained following the demolition of the A Station infrastructure, preventing
intrusive activities in some areas. Areas of crushed concrete fill are also
present in the subsurface within the former CW pits, cable tunnels and pilings
(see Section 2.1.2). A portion of the Site, extending approximately 50 m into
the A Station area from the south eastern boundary, was also being used by
contractors for the refabrication of components of the B Station and was
inaccessible during the field works.

Due to the potential presence of unknown underground services at depth
within the A Station area, the intrusive works were limited to non-destructive
methods and focussed on the collection of soil samples from within the top
1.5m bgl.

The proposed A Station program comprised of soil sampling from 23
locations. The completed program comprised of soil samples from 16
locations.

Deviations from the A Station program were tracked during the course of the
investigation via daily field sheets. Table 3.1 below highlights locations
proposed but abandoned or relocated due to subsurface constraints.
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Table 3.1

3.2

3.3

3.3.1

COMMERCIAL IN CONFIDENCE

Vales Point Power Station - Locations Abandoned or Relocated

Location ID  Location Type Comments

Abandoned due to location within a current workshop area.

VB_SB05 Soi
_ oil Bore Delta refused access.

Relocated south of the former cooling water pits due to large
number of services in the proposed location and inability to
physically locate them. Cored concrete to 0.6 m in auxiliary
location but discontinued due to the absence of a shallow soil
profile and uncerfainty attributed to service clearance
techniques caused by exceptionally thick concrete.

VB_SBo6 Soil Bore

Fncountered a subsurface slab 50 min below surface slab and

VB_SB14 Soil B
- ott bore unable to core through it.

Abandoned as the amended VB_5SB06 location was very close
VB_SB15 Soil Bore by and alternate locations were limited by presence of former
cooling water pits and underground services,

Abandoned due to location within a current workshop area -

VB_5B16 Soil Bore unable to be accessed.

Abandoned as it fell within the outage laydown area - unable

5 .
VB_5B18 Soil Bore to be accessed.

Abandoned as it fe]l within the outage laydown area - unable

VB_SB23 Soil Bore
to be accessed.

Abandoned as it fell within the outage laydown area - unable

VB_SB24 Soil Bore
to be accessed.

Final investigation locations and the locations that were abandoned are
presented in Figure 2 of Annex A.

SITE INSPECTION

The work areas of the Site were inspected and the sampling locations were
marked out to target identified Site features and potential contamination
sources. At the same time as clarifying the investigation locations, sub-surface
utilities were marked out using an appropriately qualified service locator.
Ground penetrating radar (GPR) and Cable Avoidance Tool (CAT), along with
Dial Before You Dig (DBYD) plans and Site engineering drawings were
utilised to identify underground services and utilities.

_ SOIL INVESTIGATION

Soil Sampling Procedure

Soil investigation and sampling works were undertaken in general accordance
with ERM’s Standard Operating Procedures (SOPs). The location and number
of sampling locations are presented within Figure 2 of Annex A. Where
practicable, all boreholes were advanced to a depth of 1.5 m bgl using Non-
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COMMERCIAL IN CONFIDENCE

Destructive Digging (NDD) and/ or hand-auger techniques in accordance with
ERM’s sub-surface clearance procedures. Non-Destructive Drilling was used
as the primary method of advancement however at increments of
approximately 0.3 m, the borehole was sucked dry using the NDD and hand
augered to provide clarity on soil profile and facilitate the collection of
appropriate samples,

Field screening was conducted in accordance with ERM’s SOPs using a photo-
jonisation detector (PID) fitted with a 10.6 eV lamp, calibrated at the
beginning of each working day. Calibration certificates are presented in
Annex D. Where practicable, soil was collected at 0.3 m depth intervals (or
where significant changes in lithology were identified) to 1.5 mbgl. Soil
samples were placed in a zip lock bag, sealed and screened for the presence of
ionisable volatile compounds. Where the presence of volatiles or other impact
was suspected, additional samples were collected.

Soil properties were logged by an appropriately trained and experienced field
scientist in general accordance with Australian Standard AS 1726-1993,
Geotechnical Site Investigations (Standards Association of Australia, 1993).
Representative soil samples were collected for laboratory analysis at selected

locations, based on visual and/or olfactory evidence of the following: '

o fill material;
e changes in the soil profile; and
¢ potential impact.

Soil samples were collected, to the extent practicable, in accordance with
techniques described in Australian Standard AS54482-2005 (Parts 1 and 2) to
maintain the representativeness and integrity of the samples. Soil samples for
laboratory analysis were collected from the hand auger. The frequency and
nature of field QA/QC samples collected during the assessment works are
summarised in Annex E. '

Sample jars were filled with minimal headspace, sealed and immediately
placed in an insulated cooler, on ice, and stored to reduce the potential for loss
or degradation of volatile compounds. Samples were shipped under chain of
custody documentation to the analytical laboratory. Trip blanks and field
blanks were used to assess whether cross contamination occurred during the
sample collection process.

Potential asbestos containing material (ACM) was identified at the surface in
the form of intact (redundant) power cable conduits. The location of these
conduits correlated with asbestos impact on Delta supplied plans and so
samples of this material were not collected. Further, no ACM fragments were
visibly identified within the fill profile during the investigation works and so
there were no ACM fragments submitted for analysis. Discrete samples of soil
were collected in 500 mL snap lock bags during NDD for laboratory analysis
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3.3.2

3.33

3.3.4

3.4

3.5

COMMERCIAL IN CONFIDENCE

for asbestos fibres. These samples were submitted to the laboratory for
asbestos identification and (where identified) quantification (%w/w analysis)
in accordance with the WA DOH guidelines (WA DOH, 2009).

Decontamination Procedure

Down-hole drilling and non-single wuse sampling equipment was
decontaminated by initially removing any residual soil with a stiff brush and
then washing the equipment in a 2% Decon 90 solution and rinsing with

potable water. '

Soil Bore Reinstatement

Upon completion, soil bores were backfilled and the surface covering
reinstated to match existing.

Management of Waste Materials Generated During Drilling

Non-liquid waste materials generated during drilling works were stored on-
site in stockpiles inside a temporary bund in a designated area near the Vales
Point Power Station Ash Dam, prior to disposal by Delta at a later date within
the Ash Dam in accordance with relevant EPL conditions.

SURVEYING

All soil bore investigation locations were digitally located by field staff with a
handheld Global Positioning System (GPS) unit.

LABORATORY ANALYSIS

The laboratories used for the investigations were accredited by the National
Association of Testing Authorities (NATA), Australia. The primary laboratory
used for soil and groundwater analysis was ALS Environmental Pty Ltd
(ALS). Inter-laboratory duplicate samples were analysed by a secondary
laboratory, Envirolab Services Pty Ltd (Envirolab). The analytical methods
used by each laboratory are provided in the laboratory certificates in Annex G.

All samples were analysed for the following COPCs:

e metals and metalloids (arsenic, cadmium, chromium, copper, nickel, lead,
mercury, selenium and zinc);

e Polychlorinated Biphenyls (PCBs);
o Total Recoverable Hydrocarbons (TRH); and

e Polycyclic Aromatic Hydrocarbons (PAHs).
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3.6

3.7

COMMERCIAL IN CONTIDENCE

Additional contaminants of concern were analysed within individual AECs to
target specific sources of contamination or if required based on observations
made in the field.

These contaminants include:

e Volatile Organic Compounds (including benzene, toluene, ethylbenzene
and xylenes - BTEX); and

e Perfluorooctane sulfonate (PFOS) and Perfluorooctanoic acid (PFOA) - to
target areas where fire retardants may have been used or stored;

s Asbestos.

QUALITY ASSURANCE / QUALITY CONTROL

A detailed QA /QC report including field procedures, laboratory methods and
an analysis of QA/QC results from the investigation is provided in Annex E.
QA/QC information incorporating inter-laboratory and intra-laboratory
duplicates, rinsate samples and trip spike/blank samples are also tabulated in
Annex E.

In summary, the QA/QC data reported by ALS for soil samples and field
duplicate results were generally free of systematic and method biases and
were assessed to be of sufficient quality for the purposes of this investigation.

DATA SCREENING

Individual soil, groundwater, sediment and surface water data, along with the
maximum, minimum, mean, standard deviation and 95% upper confidence
limit (UCL) of the mean concentration (if required) were compared to adopted
screening values.

The screening values adopted for the Site are designed to provide a screening
value assessment of potential risks that may be associated with the SPR
linkages that have been identified for this Site. The specific assessment levels
adopted are presented alongside the analytical data in the summatry tables
presented in Annex B. The approach to the screening of the data gathered in
this assessment has generally been to initially adopt conservative assessment
values. Any exceedances of these values have then been evaluated on a case
by case basis, in light of the specific characteristics of the individual sample
and the area of the Site from which the sample was collected.

The adopted screening values have generally been sourced from guidelines
made or approved under the CLM Act 1997, which includes the ASC NEPM
(ASC NEPC, 2013). Where alternative sources have been utilised, appropriate
justification has been provided.
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3.7.1

COMMERCIAL IN CONFIDENCE
Soil Screening Values

Soil data was assessed against investigation criteria published in the NEPC
(2013) National Enviromment Protection (Assessment of Site Contamination)
Measure 1999, Schedule Bl - Guideline on Investigation Levels for Soil and
Groundwater (ASC NEPC, 2013), including;

¢ Health Investigation Level (HIL) ~ ‘D’ Comumercial /Industrial;

e Health Screening values (HSLs) for Vapour Intrusion and Direct Seil - *D’
Commercial/ Industrial;

» Ecological Investigation/Screening values (EILs/ESLs) - for commercial
industrial areas (as applicable); and

e The Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE, 2011} Technical Report No. 10
HSLs for Vapour Intrusion and Direct Contact - Intrusive Maintenance
Workers (labouring within shallow trenches).

The EILs/ESLs for commercial/industrial areas have been adopted across the

* Site.

Laboratory analysis for pH and CEC is required to establish site specific
EILs/ESLs, and an assessment of background conditions is necessary. The
EILs/ESLs established during the Vales Point Power Station Stage 2 ESA (ERM,
2014b) using the analytical data collected from buffer/boundary locations
were utilised in this assessment establishing background conditions. The
details of the calculations used to establish Site specific EILs/ESLs are
provided in Annex I of the Vales Point Power Station Stage 2 ESA report.

The ASC NEPM (2013) also provides EILs for aged and fresh contamination
for the metal constituents Ni, Cr II, Cu, Zn and Pb. For the purposes of EIL
derivation, a constituent incorporated in soil for at least two years was
considered to be aged. Given that the Site has been operational since the 1960s
and no significant individual release events of these metals have been
recorded, any identified impacts are likely to primarily represent aged
contamination. The ElLs for aged contamination have been adopted.

The ASC NEPM (2013) and CRC CARE (2011) Henlth screening values for
petroleum hydrocarbons in soil and groundwater provide Health Screening values
(HSLs) for soil and groundwater impacts located at depths from 0 to 4+ m bgl
in soil types ranging from sand to clay and Health Investigation Levels (HILs)
for shallow soil impacts. The screening values for sandy soils have been
adopted across the Site, as a conservative approach. The significance of any
exceedances of the HILs/HSLs have been evaluated on a case by case basis-,
with reference to the use of the area of identified potential concern.
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3.7.2

COMMERCIAL IN CONFIDENCE

Screening values for Perfluorooctane Sulfonate (PFOS) and Perfluorooctanoic
Acid (PFOA) ‘

No authoritative screening criteria have been published within Australia for
assessing chronic risks to human health from either perfluorooctane sulfonate
{PFOS) or Perfluorooctanoic acid (PFOA) in soils. As such, a literature review
and web-based research were conducted to identify conservative screening
values for these COPCs. ‘

Values of 6 mg/kg and 16 mg/kg were adopted for PFOS and PFOA in soil
respectively, based on recently published US EPA Region 4 guidance Emerging
Contaminants Fact Sheet ~-PFOS and PFOA, May 2012 (US EPA, 2009) for
residential land-use settings. Whilst these criterfa are acknowledged to be
designed for application to a more sensitive land-use, they are considered
appropriate to inform requirements for more detailed, or site-specific, risk
characterisation.

It is noted that these guideline values have no regulatory standing in N5W
and hence these values have been adopted to provide a high level evaluation
of potential ecological risk and have not been used to assess the duty to report
requirements under the CLM Act (1997).
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Table 4.1

4.2

COMMERCTIAL IN CONFIDENCE
INVESTIGATION RESULTS

This section discusses the results associated with the soil samples collected
from within the Site. It is noted that due to uncertainties regarding sub
surface infrastructure, further groundwater "investigation works were not
undertaken in the operational area of the former A Station.

SITE GEOLOGY OBSERVATIONS

A generalised description of the lithology and geology encountered in the Site
is presented in Table 4.1

Due to uncertainties regarding sub surface services, the maximum depth to
which locations were advanced was 1.5 mbgs. Twelve of the 16 locations
were advanced in an area where there was a concrete slab present. Fill
present directly below the slab varied between sandy clay and sand with some
gravels. Beyond this initial fill was re worked clay fill with highly weathered
sandstone encountered {owards the bottom of the hole in some locations.

Generalised Field Lithology Descriptions

Lithological Unit Description :Juflr;tg};;

Hardstanding Concrete and asphalt generally in good condition O-upto03
(present in some locations within the operational area).

Fill Fill material of variable composition, varying from sandy  0-upto L3

gravel to re-worked gravelly sandy clay (present in some
locations within the Site).

1. Depths and lithologies varied across the site.

Detailed descriptions of the Site lithology and geology as observed at each
location during the investigation are presented in the borehole logs in
Annex C,

FiELD OBSERVATIONS

During the sampling process, indicators of contamination such as black
staining and hydrocarbon odours were noted in several bore holes within this
AEC. Measured concentrations of ionisable volatile compounds via headspace
analysis were noted not to exceed 0.3 ppmv (isobutylene equivalent) in any
soil sample collected from this AEC.

A summary of the field observations from the drilling works are presented
within Table 4.2 and also on the borehole logs included within Annex C.
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Table 4.2 Field Observations Summary

Borehole ID  Depth (m bgl)

Visual or Olfactory PID Range (ppm v -
Evidence isobutylene equivalents})

VB_SB07 4 None 0
VB_SB07 1.b None 0

Hydrocarbon odour/black 0-03
VB_SBOS 0.8 staining
VB_SB09 1.5 None 0-0.1
VB_SB10 1.5 None 0
VB_SB11 13 Black Staining 0
VB_5B12 0.8 None 0
VB _SB13 15 None ¢
VB_5B17 1.5 None 0
VB_SB19 1.5 None 0-01
VB_SB20 15 None 0
VB_SB21 15 Black staining 0
VB_SB22 1.5 None 0
VB_SB25 07 None 0-01
VB_SB26 04 None 0
VB_SB27 15 None 0

4.3 SOIL ANALYTICAL RESULTS

The soil analytical results have been compared to the adopted human health
and ecological screening values as presented in Annex B,

431 Hydrocarbons

Concentrations of TRH were reported above the laboratory LOR in the
following soil samples;

e VB_SBO8 ata depthof 0.2 and 0.7m bgl;
e VB_SB10 at a depth of 0.3 m bgl;

e VB_SB11 ata depth of 0.7 m bgl;

e VB SB19 ét a depth of 0.3 m bgl;

e VB_SB20 ata depth of 0.4 m bgl;

s VB_SB25 ata depth of 0.6 m bgl; and

e VB SB26ata depth of 0.2m bgl.

All concentrations were however below the adopted human health screening
values.

The adopted ecological screening value for TRH Cip-Cis (excluding
naphthalene) was exceeded in one soil sample collected from VB_5B08 and the
adopted ecological screening value for TRH C16-Cas was exceeded in three soil

-
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4.3.2

4.3.3

COMMERCIAL IN CONFIDENCE

samples collected from within the top 1 m bgl at VB_SB08, VB_SB10 and
VB_SB11. The ground surface at VB_SB08,VB_SB10 and VB_SB11 is covered
in concrete hardstanding and this area is currently used for miscellaneous
operational activities, including as a lay down area during outages at the
operational B Station. On this basis, TRH impact in this area is not considered
to represent a significant risk to potential terrestrial ecological receptors.

It is noted that the deeper soil sample collected at all three locations, also
reported TRIH concentrations either below or only marginally above the
laboratory LoR. This provides some evidence that indicates that the vertical
migration of these impacts may be limited.

Measurable concentrations of PAHs (benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene, chrysene and fluoranthene) were detected in one
sample collected from VB_SB25 at a depth of 0.6 m bgl but the concentration '
did not exceed the adopted screening criteria.

PFOS/PFOA

Concentrations of PFOS were reported above the laboratory LOR in the soil
sample collected from VB_SB09, VB_SBI10, VB_SB11, VB 5SB25 and VB_5B25 at
0.5mbgl however the detected concentrations were below the adopted
screening value.

Metals

Measurable concentrations of metals were detected in 30 of the 32 samples
analysed however only the adopted ecological screening levels for zinc were
exceeded in two samples; VB_SB19 at 0.3m bgl and VB_SB26 at 0.2m bgl. The
ground surface at VB_SB19 is covered in concrete hardstanding and this area
is currently used for miscellaneous operational activities, including as a lay
down area during outages at the operational B Station. VB_5B26 is located
within an unsealed roadway area.

Given the these detections were only noted in two shallow samples, and that
all deeper samples across the AEC returned measured concentrations below
the adopted ecological screening criteria, significant vertical migration from
surface soils does not appear to be occurring. Further to this, the fact that only
two samples from thirty two exceeded the ecological screening criteria
suggests that these are localised elevated concentrations, not likely to be
representative of gross zinc impacts across the area. The 95% UCL was
calculated for zinc in all samples across this area (Annex H) and found to be
less than the adopted screening level. The concentrations which exceeded the
screening level detected are also less than 2 x the adopted screening level and
as such are not considered to represent a significant risk to the terrestrial
environment.
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COMMERCIAL IN CONFIDENCE
Asbestos

Asbestos was detected in three samples collected within this AEC; VB_SB07 at
0.3m bgl, VB_SB13 at 0.2m bgl and VB_SB19 at 0.3m bgl.

At VB_SB07_0.3 the measured concentrations of amosite asbestos fines and
fibrous asbestos (%w/w) did not exceed the adopted human health screening
value. The laboratory described this detection as “one small friable asbestos
fibre bundle (approximately 2 x 0.5 x 0.5mm)".

At VB_SB13 0.2 and VB _SB19 0.3, the fibrous asbestos concentrations
exceeded the adopted human health screening levels. At VB_5BI3, the
laboratory report identified “one small fragment of degraded and friable
asbestos fibre board (approximately 3 x 3 x 2mm) and several small friable
asbestos fibre bundles (approximately 2 x 0.5 x 0.5mm)”. AtVB_SB19, fibrous
chrysotile and amosite asbestos were detected and the laboratory report
identified “several small friable asbestos fibre bundles (approximately 3 x 1 x
0.5mm)”.

All three locations, at which asbestos was detected, are covered in concrete
hardstand. These areas of asbestos impact would only represent a risk to the
health of Site employees, if they were to come into contact with them during
intrusive works requiring the removal of the concrete. ERM understands that
Delta has recorded these areas of asbestos impact in its Asbestos Register and
that they will be managed in accordance with Delta’s existing asbestos
management procedures to reduce the potential for exposure to occur.

It is noted that this asbestos assessment is considered indicative in nature, and .
additional analysis, in accordance with ASC NEPM (2013) would need to be

undertaken to comprehensively delineate asbestos impacts associated with

this area. The asbestos assessment is however considered sufficient for the

purpose of this baseline assessment and that a more detailed assessment

would not be required unless the future use of the areas was to change.

DATA QUALITY

The data presented in the ESA was considered to generally be of a suitable
quality and completeness to provide a baseline of environmental conditions at
the Site. Whilst some minor non-conformances have been identified in
relation to field and laboratory QA/QC, these are not considered to have a
material impact on the outcomes of this assessment. A detailed review of the
Data Quality of this assessment is provided in Annex E.

Comparison of the LOR to the screening values has been undertaken,
confirming that the screening values are less than the laboratory LOR for all
compounds analysed.
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COMMERCIAL IN CONFIDENCE

GVERALL DISCUSSION

The primary objective of these additional works was to develop a baseline
assessment of environmental conditions in the footprint of the former A
Station which was not accessible during the completion of the Vales Point
Power Station Stage 2 ESA (ERM, 2014b). The results of the assessment have
also been used to assess:

¢ the nature and extent of soil impact on / beneath the Site and in relation to
neighbouring sensitive receptors;

e whether the impacts at the Site represent a risk to human health and/or the
environment, based on the continuation of the current use;

o whether the impact at the Site is likely to warrant notification /regulation
under the CLM Act 1997;

o whether material remediation is considered likely to be required; and

o whether the data collected during the assessment was of a suitable quality
and completeness to provide a baseline of environmental conditions at the
Site.

The overall results of the assessment are discussed herein, with reference to
these objectives.

SUMMARY ~ THE NATURE AND EXTENT OF SOIL IMPACTS AND ASSOCIATED
HEALTH AND ENVIRONMENTAL RISKS

A CSM was developed and refined, which identified the following ecological
and human receptors:

e human health receptors, in the form of Vales Point Power Station
employees working within the former A Station and surrounding areas;

e intrusive workers working within the former A Station and surrounding
areas;

« recreational users and ecological receptors within Mannering: Bay, Wyee
Bay and Chain Valley Bay; and

¢ aquifers beneath the Site;

Soil data was compared against published environmental quality levels to
provide a screening level assessment of potential risks to these identified
receptors. The findings of the screening process indicated that concentrations
in soil generally complied with the adopted screening values, with some
exceptions, as outlined in Section 4.3.
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5.2

COMMERCIAL IN CONFIDENCE

The soil results do not suggest the presence of contamination in the subsurface
at the Site that may represent a significant risk to human health of the
terrestrial environment. As with any investigation of this nature, the potential
exists for unidentified contamination to exist between the completed sampling
locations or in areas not sampled. In particular, samples were not collected
from within the transformer runway on the north western portion of the Site
or within the south eastern portion of the Site that was inaccessible during the
field works.

The soil results also do not suggest the migration of the identified soil impacts
into Site groundwater. It is noted however that the presence of groundwater
contamination within the Site cannot be discounted in the absence of
groundwater analytical data.

The results of the assessment identified some areas of asbestos impact in fill
material. It is noted however that as identified in the ASC NEPM (2013) the
vertical boring of soils is not a comprehensive method via which to identify
asbestos, however given the objectives of this assessment and the operational
constraints, the assessment methodology adopted was considered
appropriate. The absence of asbestos impacts across the areas of the Site that
were not sampled cannot however be guaranteed on the basis of the results of
this assessment.

SUMMARY - DOES THE IMPACT WARRANT NOTIFICATION UNDER THE
CONTAMINATED LAND MANAGEMENT ACT 19977

Under Section 60 of the CLM Act (1997}, a person whose activities have
contaminated land or a landowner whose land has been contaminated is
required to notify NSW EPA when they become aware (or ought reasonably
have been aware) of the contamination. The DECC (2009) Guidelines on the
Duty to Report Contamination under the Contaminated Land Management Act 1997,
state that a landowner or a person whose activities have contaminated land is
required to notify NSW EPA that the land is contaminated if:

o the level of the contaminant exceeds the appropriate published screening
level with respect to a current or approved use of the land, and people have
been, or foreseeably will be, exposed to the contaminant; or '

e the contamination meets a specific criterion prescribed by the regulations;
or

o the contaminant has entered, or will foreseeably enter, neighbouring land,
the atmosphere, groundwater or surface water, and the contamination
exceeds, or will foreseeably exceed, an appropriate published screening
value and will foreseeably continue to remain above that level.
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The soil results obtained in this assessment have been compared against the
screening values specified in NSW DECC (2009) Guidelines on the Duty fo
Report Contamination under the Contaminated Land Management Act 1997 and a
number of exceedances have been identified. It is also noted that a draft
revision of this document was published in 2014 and that the guidance
provided in this document has also been considered.

Every exceedance of these screening values is not, however, required to be
reported to the NSW EPA. In the case of onsite soil contamination, if no
plausible exposure pathway to people or the environment is present,
reporting is not required.

On the basis of the discussions outlined in Section 4.3, the constituents that
have been identified in soil collected within the Site are not considered likely
to represent a significant risk to human health or the environment, due to the
absence of a plausible exposure pathway. Consequently, the reporting of
these impacts to the NSW EPA under the current guidelines is not considered
likely to be required.

The 2014 draft revision of the Guidelines on the Duty fo Report Contamination
under the Contaminated Land Management Act 1997 requires the notification of
friable asbestos that is present in soils at concentrations in excess of the ASC
NEPM (2013) Health Screening Levels and to which a person has been, or
foreseeably will be, exposed to the asbestos fibres by breathing them into their
lungs. The ‘foreseeability’ of people being exposed to the identified asbestos
will be dependent upon the future use of the Site and the asbestos
management practices employed to control potential exposure. These factors
should be evaluated by Delta when assessing the requirement to report the
identified asbestos contamination to the NSW EPA, upon the finalisation of
the revised guidelines.

SUMMARY ~ IS MATERIAL REMEDIATION OR MANAGEMENT LIKELY TO BE
REQUIRED?

The material remediation or management of the zinc, TRH and PFOS impacts
identified in soil collected from within the Site is considered unlikely to be
required under the ongoing use of the Site for general maintenance activities
associated with the operation of the Power Station.

Further assessment and remediation may be required to address unidentified
deeper soil and groundwater impacts within the Site if the landuse was to
change in the future. A detailed costing for such works has not been prepared
since this would be dependent on the nature and layout of the proposed use
which cannot be predicted at this point in time.

Asbestos contamination has previously been identified by Delta within the
former A Station area and during this investigation additional asbestos
impacts were identified in surface soil. ERM understands that Delta has
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recorded these areas of asbestos impact in its Asbestos Register. The further
assessment and remediation of these impacts may be required in the event
that the use of the Site was to change but under the current use of the area
ERM understands that these impacts will be appropriately managed in
accordance with Delta’s existing asbestos management procedures.

SUMMARY - IS THE DATA SUITABLE TO PROVIDE A BASELINE OF ENVIRONMENTAL
CONDITIONS AT THE SITE AND IMMEDIATE SURROUNDING RECEIVING
ENVIRONMENTS

The data presented in the ESA was considered to generally be of a suitable
quality and completeness to provide a baseline of environmental conditions at
the Site as at or near the time of the transaction, given the constraints that are
associated with intrusive works in this area, including the presence of
potential subsurface and overhead utilities, areas of thick hardstanding and
concrete rubble fill and access restrictions.

The majority of the locations proposed were able to be advanced, with the
exception of the locations listed in Section 3.1. In conjunction with the data
collected around the boundaries of the Site during the Vales Point Power Station
Stage 2 ESA (ERM, 2014b), the locations completed are considered adequate to
provide a general indication of potential shallow soil contamination within the
former A Station Area.

The installation of groundwater wells within the Tormer A Station demolition
Area was not considered feasible, due to the health and safety issues
associated with the presence of potential unknown underground services in
this area. The investigation of this AEC was therefore limited to assessment of
shallow soils (to a maximum depth of 1.5 m bgl). Unidentified soil and
groundwater impacts may be present at depth within the Site, but the results
of the current assessment do not provide evidence that the historic operation
of the former A Station area was associated with potentially significant
contamination.

On the basis of the above discussion, the data collected during this assessment
is considered to be suitable to provide a baseline of soil conditions in the area
of the former A station, at or near the time of the transaction.
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CONCLUSIONS

ERM completed additional works. within the former A Station area,
subsequent to completion of the Vales Point Power Station Stage 2 ESA, in order
to further develop a baseline assessment of environmental conditions within
the former A Station area as at or near the time of the sale of the Power
Station. Soil data were compared against published environmental quality
levels to provide a screening level assessment of potential risks to identified
human and environmental receptors. The following conclusions were made
based on the data collected during the investigation:

o the key impacts identified included TRH, asbestos and metals in individual
soil samples across the A Station area;

e the impacts identified in soil within the A Station area are generally
unlikely to represent a significant risk to human health and/or the
environment, given use of the Site as a Power Station and the
implementation of appropriate ongoing management strategies;

¢ asbestos was detected in individual shallow soil samples collected from the
former A Station area at concentrations in excess of the adopted human
health screening values. ERM understands that Delta has recorded these
areas of asbestos impact in its Asbestos Register and that they will be
managed in accordance with Delta’s existing asbestos management
procedures. These areas of asbestos impact would only represent a risk to
the health of Site employees, if they were to disregard the implemented
management controls and to come into contact with them;

e no impacts that are likely to require material remediation under the
ongoing use of the Site for general maintenance activities associated with
the operation of the Power Station were identified during this investigation;

¢ no impacts that trigger a duty to report under the Contaminated Land
" Management (CLM) Act 1997 were identified during the additional works
undertaken within the former A Station area. The 2014 draft revision of the
Guidelines on the Duty to Report Contamination under the Contaminated Land
Management Act 1997 requires the notification of friable asbestos that is
present in soils at concentrations in excess of the ASC NEPM (2013) Health
Screening Levels and to which a person has been, or foreseeably will be,
exposed to the asbestos fibres by breathing them into their lungs. The
‘foreseeability’ of people being exposed to the identified asbestos will be
dependent upon the future use of the Site and the asbestos management
practices employed to control potential exposure and these factors should
be evaluated by Delta when assessing the requirement to report the
identified asbestos contamination to the NSW EPA, upon the finalisation of
the revised guidelines. '
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Executive Summary

Introduction

Jacobs Group (Australia) Pty Ltd (Jacobs) was commissioned by Sunset Power International Pty Lid t/as Delta
Electricity {Delta) to undertake an Additional Baseline Study at the Vales Point Power Station (referred to
hereinafter as the site) to support the agreement with the NSW Government o indemnify Deita against certain
losses suffered or incurred in connection with “Pre-Existing Contamination”, “Legacy Contamination” and “Ash
Dam Contamination” on site. '

Objectives and Scope of Works

The objective of the baseline contamination investigation was to assess the existing contamination (if identified)
at the site which may have occurred as a result of activities undertaken by Delta associated with the Vales Point
Power Station.,

Specific objectives also included:

» The vertical extent of potential contamination associated with the historical and current use of the site and
adjoining areas as a power station, specifically within the ash dams and sediments of Wyse Bay.

* Identify a baseline for contamination (if present) to specify ‘pre-existing' and ‘legacy’ contamination at the
site,

The scope of works included test piting and sample collection within the ash dam capping material and the
investigation and sediment sampling and analysis in Wyee Bay.

Results
Capping material:

The capping investigation results identified the following:

* The sub-surface material encountered in the test pits (TPO1 to TP48) generally consisted of sandy
clays and clayey sand fill materials. Depths of fill raterials ranged from a minimum depth of 0.05 m bgl
(TPOB, TP11, TP18) to a maximum depth of 2.0 m bgl at TP43. The average depth of fill materig|
across each of the ponds was 0.145 m bglin Pond 1, 0.227 m bgl in Pond 2 and 0.56 m bgl in Pond 3.
These materials were underlain by deposited waste fly ash from the Ash dam. No natural material was
encountered during the investigation.

¢ Soil samples from test pits were selected for analysis based generally on providing vertical and lateral
coverage of potential contaminant extents within the capping material and on visual observations. All
soil samples recorded contaminant concentrations below the adopted Site Assessment Criteria (SAC).

* No asbestos was detected within samples analysed or observed within soijl samples or within capping
material and was not observed on the surface with the exception of one fragment located 20 m north of
TPOD1.

» Preliminary waste classification of the samples analysed indicated that the material sampled during the
investigation would be classified as General Solid Waste {(non-putrescible), '
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Sediment results:

The sediment investigation results identified the following:

- Sediment textures vary greatly in the southern section of Lake Macquarie from muds, to gravels

composed of shells and lithic fragments.

- Coal is present in sediment to the west and northwest of Vales Point Power Station. The distribution of

coal in sediment west and northwest of the Vales Point Power Station is not clearly defined by the
current sampling locations.

The highest concentrations of PAHs and higher TOC content in sediment were consistent with coal
particles cbserved in sediment.

Concentrations of total, normalised PAHs in sediment did not exceed relevant sediment quality
guideline values,

Trace metal concentrations in sediment are generally below the SAC with the exception of mercury and
cadmium which marginally exceeded the relevant sediment quality guidelines values at two locations
{15 and J8).

Selenium concentrations in sediment exceeded the adopted screening value at six of the eight sam ple
locations and in twelve of the sixteen primary sediment samples analysed.

All eight sediment sample locations returned analytical results for per- and poly-fluoroalkyl substances
(PFAS) below the limits of reporting for all the compounds tested.

Conclusions

Based on the field and analytical result, Jacobs concludes the following:

Contamination above the SAC was not identified within Pend 1, 2 and 3 for the applied analytical
regime at the locations tested. Pre-existing or legacy contamination within the sampled capping
material was not present within the pond capping material at the locations tested. Contamination
exposure risks associated with current use for the currently industrial site usage and risks fo site users
in the form of workers and to ecological receptors is considered to be low.

Elevated selenium concentrations above the adopted guideline value were reported in samples from
six of the eight sediment sample locations in Wyee Bay. Based on the results from Jacobs
investigations and comparison to ERM's 2014 ESA, there is evidence to suggest inputs from the ash
dam and operation of the power station in the form of licenced discharges and run-off, along with other
land uses in the area such as mines and industry may have contributed to the selenium concentrations
in sediments within'Wyee Bay. Comparisons between the resulis reported in ERM 2014 to results from
this investigation indicate similar concentrations between the two. Furthermore there does not appear
to have been an increase in concentrations since ERM completed their investigation in 2014. The
selenium concentrations reported in the sediments of Wyee Bay have potential to have adverse
impacts on marine organisms within Wyee Bay and surrounding water bodies. Subsequently there is
an additional health risk to consumers of fish taken from the bay, as elevated concentrations may be
presemnt within the fish,
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. Coal is present in sediment to the west and northwest of Vales Point Power Station. The distribution of

coal in sediment west and northwest of the Vales Point Power Station is not clearly defined by the
current sampling locations.
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1. Introduction

Jacobs Group (Australia) Pty Ltd (Jacobs) was commissioned by Sunset Power International Pty Ltd t/as Delta
Electricity (Delta) to undertake an Additional Baseline Study at the Vales Point Power Station (referred to
hereinafter as the site) to support the agreement with the NSW Government to indemnify Delta against certain
losses suffered or incurred in connection with “Pre-Existing Contamination”, “Legacy Contamination” and “Ash
Dam Contamination” on site.

The location of the site is presented as Figure 1 and Figure 2.

This report details the works undertaken during the contamination investigation, field observations and the
results of sampling and analysis in comparison to the applicable guidelines detailed within the National
Environment Protection Council National Environment Protection (Assessment of Site Contamination) Measure
1999 as revised in 2013 (NEPC, 2013) as endorsed by the NSW Environmental Protection Authority (NSW
EPA) and other relevant guidelines. The report has been prepared in general accordance with the NSW EPA
Guidelines, the National Environment Protection (Assessment of Site Contamination) Measure 1999 as
‘amended 2013 (ASC NEPM) and relevant Australian Standards.

The investigation was undertaken in general accordance with the Jacobs Sampling, Analysis and Quality Plan
(SAQP): Vales Point Power Station — Additional Baseline dated 20 February 2017.

1.1 Project background

Delta acquired the Vales Point Power Station from the NSW Government in December, 2015, As pait of the
transaction, the NSW Government agreed to indemnify Delta against certain losses suffered or incurred by
Delta in connection with “Pre-Existing Contamination’, "Legacy Contamination” and “Ash Dam Contamination”.
Delta also agreed to indemnify the NSW Government against certain losses suffered or incurred by the NSW
Government in connection with “Operating Period Contamination.” The terms of these indemnities are set out in
the “Vales Point Closure and Put and Call Option Deed” (the Handback Deed).

The Handback Deed defined Pre-Existing Contamination as contamination identified in the “Baseline Study” as
well as a relatively new category of contaminants referred to as Per- and Polyfluoroalkyl Substances (PFAS),
regardless of when the presence of the PFAS contamination is identified. The Baseline Study included several
investigations undertaken by Environmental Resource Management Australia (ERM). The Handback Deed also
provided Delta with an option to undertake an Additional Baseline Study to further define Pre-Existing
Contamination.

The Additional Baseline Study needs to be notified to the NSW Government within- 12 months of the Completion
Date (understood by Jacobs to be 17 December, 2015). The draft Additional Baseline Study report must then be
submitted to the NSW Govemment within 6 months of the notice date.

At any time during Delta’s operation of the Vales Point Power Station or at the end of the “Operating Period”,
the NSW Government may choose to undertake an “Operating Period Contamination Study”. Deita can
potentially be held liable for costs to remedy contamination that is identified to have occurred during the
Operating Period.

Deilta has reviewed the Baseline Study reports prepared by ERM and has found two areas requiring additional
investigation:
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* Capping material used for ash ponds 1, 2 and 3; and

* Sediments in Wyee Bay.,
These two aforementioned areas form the basis for the following baseline contamination investigation.

1.1.1 Ash pond capping material

In relation to the capping material for the ash ponds, ash from the power station was transported to the ash
ponds as a slurry and allowed to settle, As the ponds reach their capacity, the ash was allowed to dry out and
was then capped with capping material of approximately 0.5 metre thickness, with some variation. A topsoil
iayer was then applied and the area was vegetated.

In recent years, Virgin Excavated Natural Material (VENM) as defined in the Protection of the Environment
Operations Act 1997 or Excavated Natural Material (ENM) as defined in the Excavated Natural Material Order
under Part 9, Clause 93 of the Protection of the Environment Operations (Waste) Regulation 2014 has been
specified for the capping material. Delta currently has procedures in place requiring suppliers of material to
provide certification that the material is VENM or ENM and visual inspections of the material are performed on
all trucks entering the site.

However, there have been numerous examples in industry where material certified as VENM or ENM has
contained contaminants or other materials which do not meet the requirements of the respective legistation. The
procedures currently employed to check the material by Delta may not have been employed as rigorously in the
past as they are now. Furthermore, Jacobs understands that capping of the ponds commenced in the 1990's
before the VENM and ENM framework was infroduced. '

The capping material was not investigated by ERM as part of the existing Baseline Studies and therefore Dalta
proposed an investigation of this material as part of the Additional Baseline Study. The primary objective of this
investigation was to determine if the capping material contains contaminants at selected locations across the
capped areas, in order to identify this contamination as “Pre-Existing Contamination”,

1.1.2 Sediments in Wyee Bay

The ERM Stage 2 Environmental Site Assessment (ERM, 2014a) included sampling of sediment from Wyee
Bay, Chain Valley Bay, Wyee Creek and the Wyee Creek diversion, and Mannering Bay. Concentrations of
cadmium, copper, selenium and Palycyclic Aromatic Hydrocarbons (PAH) in certain sediment samples
exceeded ERM's adopted screening values. The most significant exceedance appears to be in relation to
sefenium with a maximum concentration of 26 mg/kg in one sample versus a screening value of 2 mg/kg.

ERM noted that elevated selenium concentrations in sediment throughout Lake Macaquarie are well documented
and the concentrations identified by ERM were of the same order of magnitude as those identified in previous
investigations. ERM noted that the sources of the elevated selenium concentrations are likely to be discharges
from the Vales Point Ash Dam and potentially other sources in the catchment such as mines, other power
stations and other industries. Delta proposed the collection of sediment sam ples at a minimum of eight focations
including seven locations previously sampled by ERM and one additional background location. The purpose of
this investigation was to collect additional data ta better understand the existing sediment impacts identified by
ERM.
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2. Objectives and Scope of Works

The objective of the baseline contamination investigation was to assess the existing contamination (if identified)
at the site which may have occurred as a result of activities undertaken during the Vales Point Power Station's
operation prior to sale to Delta (Sunset Power International) in 2015

Specific objectives also included:

» The vertical extent of potential contamination associated with the historical and current use of the site and
adjoining areas as a power station, specifically within the ash dams and sediments of Wyee Bay.

» Provide additional data to the ERM 2014 ESA b'aselfne for contamination that will augment and support a

broader understanding of ‘pre-existing’ and ‘legacy’ contamination at the site.

The scope of works undertaken to address the objectives are detailed below. Safnpling locations for the ash
pond capping investigation and sediment investigation are presented on Figure 1 and Figure 2 respectively,

2.1 Ash dam investigation

Investigation works inciuded, in order of occurrence:

» Dial Before You Dig Search and completion of an ‘Authority To Dig Form'.
* Mobilisation to sampling locations using a non-differential GPS.

»  Scraping of vegetation and top soil layer using excavator.

* Test pit excavation and sample collection.

* lLogging of test pit and physical characteristics, including photograph log.

* Test pit reinstatement - Excavated material was placed back in the test pit in the approximate order in which
it was excavated. The excavator will then be used to compact the material (bucket compaction and / or track
or wheel rolling). '

* Samples placed in an esky with cocling media for transport to the laboratory.

2.2 Sediment investigation

Investigation works included, in order of occurrence:

» Sampling locations were located using non-differential GPS.

» A piston corer was used to collect sediment cores. The acceptability of the core following collection and the
criteria for acceptance of the core included:

i. No obvious foss of surficial sediment.

it. The core must have entered the profile verticaliy.

iii, There must be no gaps in the stratigraphy.

iv. There must bé no disturbance of the sediment stratigraphy.

v. The core would ideally penetrate the entire thickness of unconsolidated material and reach refusal at
rock, densely packed sand or clay.

d) The collected samples were placed on clean trays, logged, photographed and subsampled as appropriate.
Rigorous decontamination procedures were followed to minimize sample contamination.

R1370C0-M-CL-RP-Vales Point Baseline CA
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2.3 Reporting

Preparation of a report incorporating the results of the fieldwork and laboratory analysis and an assessment as
to the suitabllity of the site for commercial/industrial land use (considered to be the most appropriate land use
setting based on current/former activities) and potential impacts to environmental receptors.

Specific information includes:

* An account of the investigation methodology, of soil and sediment conditions including the accurate
locations of the investigation points and detailed results of laboratory and field assessment.

* Identification of potentially significant contamination issues at the site (where applicable).
» The lateral and verticél extent of any fill material identified.

» The risk posed by the determined contaminant concentrations within soils and sediment against relevant
human heaith and ecological investigation levels,

* A conceptual site model which clearly identifies any unresolved issues, potential contaminant pathways and
data gaps which may require action.

* A section outlining the appropriate quality control measures adopted throughout the investigation and
assessment against the relevant data quality objectives and indicators.

» Conclusions and recommendations.
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3. Previous Site Investigations

Prior to 2014, Vales Point Power Station had undergone limited investigations, with works generally complete to
meet compliance requirements with site Environmental Protection Licence (EPL). A summary of the
investigations undertaken included:

»  Groundwater monitoring including well installation undertaken by Aurecon in 2013 to assist with
compliance to the Pollution Reduction Programme notice on the EPL

*  Surface water monitoring as part of licensed discharged under the site EPL

» Investigations associated with the Environment Operations (Underground Petroleumn Storage Systems)
Regulation 2008.

* A preliminary phase 1 contamination assessment by GHD in 2012 fo assess contaminations issues
associated with the site operations and recommendations relating to need for further investigations,
remediation and/or management.

3.1 Project Symphony - Vales Point Power Station: Stage 2 Environmental Site
Assessment, ERM 2014,

In 2014, ERM was commissioned by Delta Electricity to undertake a ‘Prefiminary and Stage 2 Environmental
Site Assessment (ESAY (ERM,2014a) at the Vales Point Power Station.

The objective of the ESA was to establish the baseline environmental conditions at the site as part of the
proposed sale of the site. ' :

To achieve the objective, ERM undertock a regime of soil, sediment, surface water and groundwater sample
collection and environmental laboratory analysis of samples for contaminates of concem identified in a
conceptual site mode] (CSM) developed during the Preliminary ESA. Following the completion of the site
investigation and following receipt of laboratory analytical, the CSM was revised and analytical data was
screened against adopted screening criteria.

The ERM (2014a) included sampling of sediment from Wyee Bay, Chain Valley Bay, Wyee Creek, Wyee Creek
diversions and Mannering Bay. A summary of the key outcomes and results relevant to this investigation is
provided below.

+  Concentrations of cadmium, copper, selenium and PAH in cerain sediment samples exceeded ERM's
adopted screening criteria,

+  The most significant of these exceedances was selenium which had a highest concentration of 26 ma/kg.

+ It was reported that concentrations of selenium were potentially the result of inputs from the power stations
and ash dam.

« It was noted that selenium concentrations had the potential to have significant adverse impacts on marine
organisms in these waters and that uptake of selenium in these marine organism could represent a
subsequent health risks to consumers of fish taken from the Bay.

Following a review of the Baseline Study reports prepared by ERM (2014a), Delta identified two areas which
required additional investigation:

+ Capping material used for ash ponds 1, 2 and 3.

* Sediments in Wyee Bay.

In relation to capping material used in ash ponds 1, 2 and 3, it was identified that the capping material was not
investigated as part of ERM's investigations.
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With regards to sediments in Wyee Bay, it was found that concentrations of cadmium, copper, selenium and
Polycyclic Aromatic Hydrocarbons (PAH), in certain sediment samples, exceeded ERM's adopted screening
values. The most significant exceedance appeared to be in relation to selenium, with a maximum concentration
of 26 mg/kg in one sample compared the screening value of 2 myg/kg.

fe)
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4. Data Quality Objectives

Jacobs has foliowed the Data Quality Objective (DQO) process presented in the National Environmenta!
Protection Measure (NEPM 2013), which in turn references relevant guidelines published by the NSW EPA,
Australia and New Zealand Environment and Conservation Council/Agriculture and Resource Management
Council of Australia and New Zealand (ANZECC/ARMCANZ) and the National Environmental Protection
Council (NEPC).

The DQO process is recommended when site contamination data is being relied on to make a risk-based
decision as part of a detailed site investigation, aithough a simplified planning process may be appropriate for
straight forward $creening assessments,

At the investigation level, DQOs are gqualitative and quantitative statements, developed in the first six steps of
the DQO process that define the purpose of the site assessment to be undertaken and the type, quantity and
quality of data needed to inform decisions relating to the assessment of site contamination. In the seventh step
of the DQO process, the SAQP is developed to generate data to meet the DQOs. Specific to this Data Gap
Study, Delta has added an eighth step to the DQO Process; Risk Characterisation and evaluation of possible
future works and obligations. This eighth step is included to assist in the planning process for immediate and
subsequent actions in the short term and long term for environmental management under the existing site
operations.

The SAQP should document the criteria that a sample design should satisfy, including when, where and how to
collect samples or measurements and the relevant acceptance (performance) criteria.

The preferred approach for sampling is that it be conducted within the general framework of a human heaith and

environmental risk assessment. This process is consistent with guidance published jointly by ANZECC and the
National Medical Health Research Council (NHMRC, 1992) Austrafian and New Zealand Guidelines for the
Assessment and Management of Contaminated Sites, and guidance published by the NEPC for assessment of
contaminated land,

The advantages in using the DQO approach for site assessment include:

+ Data collection activities are designed to acquire the information needed to make, or assist in making
decisions '

*»  Resources are used effectively
¢ It provides a framework that is transparent and readily defensible

- The investigation and sampiing methodology presented in this investigati'on has been designed to identify and
assess the presence, level and extent of potential contamination associated with pre-existing conditions at the
Site,

The steps in the DQO process are outlined in the following Sections 4.1 to 4.7,

4.1 Step 1 - State the Problem

Table 4.1 summarises the problem, develops the conceptual site model and identifies the project team.
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Table 4.1 : Step 1 - State the Problem

Project Drivers

Delta acquired the Vales Paint Power Station from the NSW Government in December, 2015. As part of the
transaction, the NSW Government agreed to indemnify Delta against certain losses suffered or incurred by Delta in
connection with “Pre-Existing Contamination”, “Legacy Contamination” and "Ash Dam Contamination’. Detta also
agreed to indemnify the NSW Government against certain losses suffered or incurred by the NSW Government in
connection with "Operating Period Contamination.” The terms of these indemnities are set out in the “Vales Point
Closure and Put and Call Option Deed" (the Handback Deed).

Jacobs understands that Delta has reviewed the Baseling Study reparts prepared by ERM and has found two areas
requiring additional investigation:

1) Capping material used for ash ponds 1, 2 and 3; and,
2) Sediments in Wyes Bay.

Cbjectives The overall goal for the site investigation was to callect sufficient data to identify and assess the presence, level and
extent of potential cortamination assaciated with pre-existing conditions at the Site, in accordance with the
requirements of the "Vales Point Closure and Put and Call Option Deed" {the Handback Deed).

Project team Jacobs Project Director: Matt Davies
Jacobs Project Manager Robert Gauthier
Jacobs Fieldwork Lead Kyfe McLean
Sub-contractors
Excavation Contractor: Ken Coles
Sediment Contractor; Geochemical Assessments
Analyf_ica] Laboratories: Primary - ALS, Secondary - Envirolab

Model

Conceptual Site

The conceptual model for the Vales Point site is provided within the ERM {(January 2014), Stage 2 ESA.

4.2 Step 2 - Identify the Decision Statement
The decisions that will address the problem as noted in Step 1 are summarised in Table 4.2.

Table 4.2: Step 2 - ldentify the decision

9 | Decisions on the presence, extent and significance of Pre-Existing Contamination require additional Pre-

Schedule

Contamination Existing Cantamination Studies, including more data refating 1o soil and sediment contamination distribution
Provisions and behaviour.

Site history The site history of the separate Areas of Environmental Concern (AEC's) at the Vales Paint Power Station

are discussed within the ERM (January 2014),

Media of Concern

Based on the previous investigations undertaken by ERM, the additional investigation targeted the shallow
soils with the cap areas for pond 1, 2 and 3, and the near-surface sediment samples within Wyes Bay
(alluvial sediments) typically to a depth <.5m depth.

Transport and Migration | The potential migrafion pathways at the Vales Point site include-

. Overland runoff.

AIZFONC-HECL-RPYales Foint Baseline CA
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Surface water drainage lines.
Underground trenches/pipelines.
Regional groundwater flow.

Sediment suspension and dispersiqn.

Sedimend pore water.

Contaminants of | The contaminants of concern are listed for each study area under Section 10 and 11 of this report.
Concern
Receptors The potential sensitive receptors of contaminants at the Site include:

Workers undertaking excavation works at the site.
Wyes Bay
Mannering Bay.

Flora and Fauna within the surrounding area.

Guideline criteria

The guideline criterla are listed in Section 14 — Site Assessment Criteria,

Contamination at the site which wauld pose an unacceptable risk to current and future land use and on-site
and off-sie environmental and human health receptors as defined by the following guidelines:

National Ervironment Protection Council (NEPC) NMational Environment Protection (Assessment of Site
Contamination) Measure 1999 as revised 2013 (NEPM, 2013).

Cooperative Research Centre for Contamination Assessment and Remediation of the Environment
(CRC Care), Techmical Report No, 10 — Health Screening Levels for Petroleum Hydrocarbons in Soil
and Groundwater, September 2011 (Friebel and Nadebatm 201 1)

Government of Western Australia Department of Environmental Regulation, Assessment and
management of contaminated sites, Confaminaled sites guidelines, December 2014 (WADOH, 2014),

Australia and New Zealand Environment and Conservation Council (2000) Australian and New Zealand
guidelines for fresh and marine water quality guideiines (ANZECC 2000).

Decision statements

L

Are there unidentified or unquantified contamination issues at the two site areas?

What is the nature and extent of soil and sediment contamination at the site areas, in refation to trigger
levels?

What is the nature and extent of sediment movement at the Wyee Bay locations? Is it likely to cause
contamination to migrate?

Is contamination present at the site areas that requirs remediation and/or management in order fo
bring the site areas to a condition suitable for Its currant land use?

Is contamination present at the two site areas that can trigger an Authority or Court Order? J

4.3 Step 3 - ldentify inputs to the decision

The main types of information needed to resohve the decision statements (as presented in Step 2) are provided

in Table 4.3,

Table 4.3: Step 3 — Identify the inputs

I

Site condition
L ]

Previous environmental assessments and investigafion data for the site.

Use of field investigation techniques to identify previously undocumented areas of potential contamination
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{e.g. environmental sampling and analysis). _l
. Visual observations of condition of soils and sediment.
. Screening with a photo-lenisation detector (PID) to assess potential presence of volatile contaminants,

. Visual abservations of local flora and evidence of stress.

Target media

Observations, descriptions, photographs, logging and sample data to describs the type, extent and distribution
of contaminated solls and groundwater at the locations tested at the site

Assessment criteria

Contamination investigation level criteria as outlined In Step 2 and Section 14

Field work

A PID was used to screen soil samples in the field. The resulls of the PID screening assisted the field team to
select which samples within the soil profile are most likely to be contaminated; and thus determine which
samples should be analysed. '

Site observations recarded during the fieldwork was also used to determine which samples shouid be analysed.

Laboratory analytical
method

Laboratory analytical methads wilf be undertaken in accordance with National Assaciation of Testing Authorities
(NATA) certification requirements, where possible.

4.4 Step 4 - Define the Boundaries of the Study

The geographic and temporal boundaries are identified together with any economic and practical constraints are
described in Table 4.4.

Table 4.4: Step 4 - Define the boundaries of the study

Geographical Jimit

The study boundary of the ash pond investigation is illustrated in Figure 1. The sediment samgple locations
are presented in Figure 2. The geographical fimits of Ponds 1, 2 and 3 are defined by the topographical
features and assumed fimits of ash deposition within each pond, and this is approximately fllustrated by the
blue outline surrounding each pend on Figure 1. The sediment sampling locations were defined by Delta as
part of the study boundary locations for sediments, and were based on the approximate previous sample
locations established by ERM {2014). Sediment sample locations are not within the property boundaries of
the Vales Point Power Station land holdings.

Investigation limits

. The depth of potential sail contamination will be related to the maximum depth achievable by the
excavation aquipment, and/or when the extent of capping material is established. -

. Environmental media of congern: scils and sediment.

. Quialitative measurements for soil vapour and odour.

Constraints

Access to same areas of capping samples was restricted due to overgrown or unstable areas and the
presence of site infrastructure including utilities and services. Sediment sample locations had potential to be
canstrained by depths and weather conditions during sampling,

—

45 Step 5 - Develop a Decision Rule

This Step involves the defining the parameters of interest and integrating the information from Steps 1to 4 inio
statements that give a logical basis for choosing between alternative actions. The decision rules that were
imposed on the investigations analytical results are detailed in Table 4.5.
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Table 4.5: Step 5 - Develop a decision rule

Decision rule . if the maximum observed comtaminant concentration exceeds the adopted assessment criteria, then the

results will trigger further investigation of the accuracy of the result.

. The field and laboeratary quality conirol procedures and limits that are discussed in Sestion 3 will be imposed
on the analytical data. If the results are outside the specified limits, then the results will be reviewed to
deterrine whather there is a significant impact on the acceptability of the results. Further investigation may be
required if the results are not considered to be acceptable,

. The results will be assessed against the Precision, Accuracy, Representativeness, Completeness and
Comparability (PARCC) parameters to determine their acceptability for use in the investigation. A discussion
of the PARCG parameters assessment is included in Section 3.

. An assessment of the appropriate faboratory detection limits required to compare against the adopted
assessment criteria (listed in Section 3) has been completed.

4.6

Step 6 - Specify Acceptable Limits on Decision Errors

The performance criteria for the sam pling deslgn is as follows:

141

Precision - Precision refers to the degree of mutual agreement between duplicate measurements and
provides an estimate of random error. Precision was asssssed through the calculation of relative
percentage differences (RPD’s) between primary and duplicate (or triplicate samples) to provide an
estimate of random error. The acceptable RPD limits are summarised in Section 12.

Accuracy — Accuracy refers to the difference between a samples analytical result and the true vaiue of the
sample. Accuracy was assessed for the primary and secondary laboratories. by evaluating reagent blank
results, laboratory duplicates, and the percent recoveries of matrix spike samples, surrogate spikes and
iaboratory control samples. A description of these procedures is included in Section 12,

Representativeness - Representativeness refers to the degree to which data accurately and precisely
measures the conditions and characteristics of the parameter of interest. Representativeness was ensured
by executing consistent sample collection procedures, storage, shipping, equipment decontamination and
proper laboratory sample handling procedures (eg Chain of Custody procedures). Representativeness was
be assessed by evaluating calibration standards, rinsate blank samples, method blank samples, duplicate
samples and compliance with the sampling methodology (described in Section 10 and 11) and the field
QA/QC procedures (described in Section 1 2).

Completeness - Completeness refers to the amount of actual data collected throughout the sampling event
compared fo the amount expected in the SAQP scope.

Comparability - Comparability refers to the confidence with which one data set can be compared to
another. Comparability for the sampling results was achieved through the use of the Standard Operating
Procedures, published guidance for sampling and investigation methodologies, comparison of QC sample
results including duplicate samples, triplicate samples, reagent blank samples, matrix spike samples,
surrogate spikes and laboratory control samples.

Sample design - The sampling design strategy is based on a targeted inspection, field screening, logging
and sampiing approach. The extent of environmental sampling was based on field observations and
judgement by field personnet with experience in contaminated site investigations and assessments.
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Step 7 - Optimising the Design for Obtaining Data

Table 4.6 optimises the design impiemented throughout the investigation.

Table 4.6: Step 7 - Optimise the design for obtaining data

Review of DQO | The inpuls and assessments of the previous investigations have allowed for the determination of an effective
outputs sampling and analysis design. The sampling scope and methodology have been eutlined within Section 9, 10 and

11,

Consideration of | The results of the assessment program to form the basis for the Additional Baseline Assessment Study, in
SAQP results with | accordance with the Handback agreement. Specifically, the optimization of the study cutcomes will address the
Baseline results following data gaps:

1. Spatial Studies — The Delta review of the ERM Report identified areas where analytical data was lacking and
more locatfens were required to define the extent and significance of pre-existing contamination at the capped
pond areas;

2. Characterisation Studies — The Della Review of the ERM report identified additional works to further
characterize the sediment analytical results reported in the ERM Study. This includes completion of an additional
round of sediment sample capture, analysis and reporting for compounds that were previously and also not
previously tested during the ERM study, and testing samples at a lower detection level for selected analytes.

If additional studies do not identify new areas of soif and sediment contamination, then no further soil and
sediment contamination assessment works will be recommended.

4.8

Step 8 - Risk Characterisation and Evaluation of possible future steps and
obligations

Step 8 sets out the platform to interrogate 'where to from here' after the data has been gathered, reduced and
considered. Essentially, this Step is used to address the decision statements in Step 2, in comparison with the
obligations and requirements under the Handback Deed, NSW EPA Triggers, and the ongoing operational use
of the site as approved under the planning regime.

IA137000-N-CL-RP-Vales Point Bzseline CA iz

Risk Criteria - Guideline criteria under Step 2 and CLM Act established a process to determine whether a
site is contaminated and whether that contamination is significant enough to warrant regulation., The Act
does not define the nature or level of contamination that requires regulation, as this is determined on a
case-by-case basfs. Risk Characterisation included: the type, nature, quantity and concentration of
contaminants, how they manifest themselves, the characteristics they display, and the nature of their
impacts in a particular medium. This includes the current use of the site, who might be exposed to the
contaminants, and the exposure scenario.

Future Steps - Exposure risk scenario considerations were applied to any soil and sediment contamination
issues to determine if formalised management processes (remediation, removal, treatment) are required.
Additional environmental monitoring and reporting are ofien needed to assess whether management
actions are achieving goals that are protective of human health and the environment. The processes for
reviewing monitoring data and ways in which the data will feed into decisions about the contamination and
management strategy were articulated. The length of time for which monitoring is expected to continue and
the regulatory reporting to authorities and management inputs were defined. Qualitative and if necessary
Quantitative health risk assessment works are likely future steps to allow consideration of management
options under the CLM Act, or, if necessary for groundwater pollution, under the POEQ Act.
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5. Site description

5.1 Géneral

Vales Point power station is located on the NSW Central Coast and operated by Delta. The station currently
comprises two 660 MW units, fired with black coal from surrounding mines. To cover any shortfall, limited
supplies of black coal are sourced from outside the area and delivered to site by rail. The combustion of coal
produces around 21% ash of which about 10% is furnace ash and 90% is fly ash. At present the power station
is producing around 650,000 tonnes of ash per year,

5.2 Site history

The construction of Vales Point Power Station began in 1963. Initially commissioned as a 875 megawatt (MW) 4
unit station, known as A Station, in 1978 and additional two units of 660 MW each, known as Station B were
added, making the combined capacity of 2195 Megawatts which at the time made it the largest power station in
Austrafia. In 1989, Station A was decommissioned reducing the capacity to 1320 MW. Since 1989, the stations
has undergone various phases of decemmissfoning with the Station A turbines removed in 1997 and boilers and
buildings of Station A removed over 2011 to 2014. In December 2015 the NSW Government sold Vales Point
Power Station to Sunset Power International who currently trade as Delta Electricity.

5.3 Site identification

The site is divided between two local government areas (LGA)} with Wyee Bay, the entirety of Pond 2, the
majority on Pond 1 and the western portion of Pond 3 located in LGA of the Lake Macquarie and the majority of
Pond 3 and the eastem portion of Pond 1 located in the LGA of the Shire of Wyong.

The legal description of the portions of the site subject to the contamination investigations were:

* Lot 1in Deposited Plan (DP) 1166358
¢ Lot 7497 in DP 1165634
¢ Lot4inDP 911564

¢ Lot 1in DP 28898

¢« lot7inDP 15257

e Lot 102in BP 1196330
¢ Lot 29Ain DP 755242

s |ot22in DP 755242

* Lot 7077 in DP 1056107
e Lot 1inDP 1195160

» Lot 102 in DP 1170291

+ Lot 12in DP 1091396

A13700G-N-CL-BP-Yeles Poirt Baseline CA 11



Additional Baseline Contamination Assessment - Vales .
" Point Power Station JACOBS

* Lot 150 in DP 755266

Note, no lot or deposited plan identifiers exist for the Wyee Bay site and as such the Lot and DP numbers listed
above are for land basad portions (Ash Dam, Ponds 1,2 and 3) of the site that were subject to investigation.

5.4 Site zoning and land use

The current zoning of the site with respect to the Ash Dam storage ponds (Ponds 1,2 and 3) was Electricity
Generating Works (SP2) under the Lake Macquarie Local Environmental Plan {LEP) (2014) and the Wyong
l-ocal Environmental Plan (2013). The current zoning of Wyee Bay was Natural Waterways (W1) under the Lake
Macquarie LEP (2014).

5.5 Geology

A review of the Gosford — Lake Macquarie 1:100 000 Provisional Geology Sheet (Geological Survey of New
South Wales 2003) indicates the Ash Dam storage Ponds 1,2 and 3 is comprised of ‘man-made fill' {mf)
overlaying the late Permian to early Triassic, Munmorah Conglomerate formation (Rnm}. The Munmorah
Conglomerate formation is made up of conglomerate, pebbly sandstone and grey to green shale. The geology
underlying Wyee Bay is identified as mud, sandy mud (Qm) ovérlying the Munmorah Conglomerate formation,

5.6 Regional hydrogeology and hydrology

The site is located in the Lake Macquarie catchment. The primary regional hydrological feature within the
catchment is Lake Macquarie. Local water bodies in the area and surrounding the site (Wyee Bay and Vaies
Paint Ash Dam) include: :

*  Mannering éay immediately to the north of Pond 1 and immediately south of Wyee Bay

* Vales Point Ash Dam reservoir immediately to the south and south of the Vales Point Ash Dam (part of the
Ash Dam)

«  Wyee Bay approximately 900 m north of Pond 1.
*  Wyee Creek approximately 900 m north west of Pond 2

+  Lake Munmorah Ash Dam reservoir and Lake Munmorah approximately 1300 m to the south east of Vales
Paint Ash Dam

*  Chain Valley Bay approximately 2000 m to the north east of Pond 1 and Pond

With respect to surface flows within the Ash Dam, site drainage which includes an unnamed constructed creek
intersecting Pond 2 and the Ash Dam overflow system, generally flows in a north and north east direction
towards Mannering Bay which subsequently filters into Wyee Bay. '

in temss of surface flows into Wyee Bay, Wyee Bay is noted to receive water from the Vales Point Ash Dam at
the licenced discharge point 2 (LDP 2) into the outlet canal and via the overflow system via Mannering Bay and
Wyee Creek after extreme weather events. Other sources include Coral Creek (north east of Wyee Creek) and
storm water flows from surrounding land uses inciuding residential and industrial,

Regional groundwater flow is expected to flow towards Lake Macquarie to the north / north east. Given the low
lying nature of the area, a tidal influence of the surrounding waterbodies localised variates is expected. Based
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on site observations groundwater js expected to flow in a north / north west directions towards Mannering and
Wyee Bay.

57 Acid sulfate soils

Acid sulfate soils (ASS) are the common name given to naturally occurring sediments and soils containing iron
sulfides (principally iron sulfide or iron disulfide or their precursors). The exposure of the sulfide in these soils to
oxygen by drainage or excavation leads to the generation of sulfuric acid. Areas of ASS can typically be found
inlow lying and flat locations which are often swampy or prone to flooding,

ASS Risk Maps from the CSIRO Australian Soil Resource Information System (ASRIS) database were reviewed
to ascertain the probability of ASS being present across the proposal area. Based on this information, the site is
assessed as having a high probability of ASS occurrence to the north of the site between Pond 1 and
Mannering Bay and a low probability to extremely low probability of ASS presence surrounding the remainder of
the site.

No suspected ASS was observed in the material excavated during the capping investigation because fill and
natural soil did not exhibit the following characteristics (as defined in the ASS Management Advisory Committee
1998):

e Fill and soils did not exhibit a stilphurous smell.
»  There was no evidence of shell.
* No jarositic horizons or substantial iron oxide mottling was observed.

* Fill and soils were not classified as unripe muds (soft, buttery, blue grey or dark greenish grey) or estuarine
' slity sands or sands (mid to dark grey) or bottom sediments of estuaries or tidal lakes (dark grey to black),
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6. Conceptual Site Model

The following Conceptual Site Model (CSM) is based on the risk items detailed in the ERM {January 2014)
Project Symphony- Vales Point Power Station: Stage 2 Envionmental Assessment and potential risks
associated with potential contaminants associated with fill material used for capping the deposited ash in Ponds
1. 2 and 3 of the Ash Dam which was not part of ERM's investigations.

Based on site information and an understanding of potential areas of interest, the following conceptual site
model (CSM) was developed identifying source-pathway-receptor linkages which were to be tested during the
investigation to assess the risk of contamination (if present) impacting upon human heaith and environmental

receptors in the context of the current and future land uses.

The CSM for the site is presented as Table 6.1.

Table 6.1 : Conceptual site model

‘Source

P'athwa‘y. i

. Receptor

ERM (2014) Risk Ranking.

'Jacbbé Risk |
Ranking 3

Vales Point Ash Dam — Ponds | iInfiliration & Groundwater beneath | Nol assessed as part of investigation Low to
12,3 leaching the site maderate
Imported capping material Dermal Human receptors (site | Not assessed as part of investigation. Low to
absorption workers) . moderate
Inhalatien of Human receptors (site | Not assessed as part of investigation. Moderate to
asbestos fibres workers) . high
tngestion (direct Human receptors (site | Mot assessed as part of investigation. Lowto
contact} workers) moderate
Inhalation of Human receptors (on- | Nol assessed as part of investigation. Low
vapours (on-site) | site users / workers)
Ecologicat Terrestrial fauna Not assessed as part of investigation. Low
Exposure
Sediments in Wyee Bay: Demal Human receplors Potential source pathway linkages Low
Discharges from Vales Point absorption (recreation users) discounted based on data collected.
Ash Dam and/or Vales Point Ingestion (direct | Human raceptors Potential source pathway linkages for Low
Power Station contact) {recreation users}) human health receptors discounted
based on data collected.
Discharged from off-site 3
party land uses, Ecological Agquatic fauna / Potential source pathway linkages not Moderate to
Exposure benthic organisms abte to be discounted on collected data. | High
Seafood Human receptors Potential source pathway finkages for Low
consumption (fishers and human health receptors discounted
consumers) based on data collected.

A E7000-M-CL-RFE-Vales Foint Baseline CA




Additional Baseline Contamination Assessment - Vales ‘ -
Paint Power Statien : JACOBS

7. Fieldwork

Jacobs undertook the contamination investigation works at the site between the following dates:

* 27 to 28 February 2017 {capping investigations in Ponds 1. 2 and 3.

* 3 March 2017 (sediment sampting in Wyee Bay),

The capping investigation and sediment sampling was undertaken in general accordance with the SAQP

(Jacobs, February 2017). Departures from the SAQP and justification for the departures are detailed in Table
7.1. All works were supervised by an experienced Jacobs environmental scientist.

Table 7.1: Departures from the SAQP

SAGP .. | Departure - Justification -

Sediment sampling: We wili alsa collect one fisld | Two intra-lab duplicates were collected | A second intra-lab duplicated was collected
duplicate, one triplicate sample and one rinsate and analysed as part of the sediment from a second sample location and

samples for QA/QC purposes. investigation however no inter-lab submitted for analysis. This was considered
triplicate or rinsate sample was sufficient for QA/QC purposes and the
collected. assessment data usability and the

representativeness of sampling techniques
empioyed during sampling.

Thorough cleaning and decontaminating of
sampling equipment was undertaken
between each sample focation with Decon
90 solution and as such a rinsate sample
was considered unnecessary.
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8. Ash Dam Capping Investigation

8.1 Soil sampling program

The soil sampling program undertaken for the contamination investigation is detailed in Table 8.1,

Table 8.1: Sampling program

“C-o'ritamir-latic' o ?.'Inve's-ti'gatfo
Vertical extent Pond 1 -6 test pits (TPO1 to TPOB)
General

Soil investigation | 46 test pits of capping contamination Fond 2 - 14 test pits (TPO7 to TP20)
Q|

material Pand 3 - 16 test pits (TP21 to TP46)

Sampling locations are presented on Figure 1.

8.2 Depth intervais of sampiing

For the ash dam capping Investigation, soil samples were collected as grab samples from excavated material
taken from the capping material overlying deposited ash or at other discrete locations where there was evidence
of potential contamination (odorous or discoloured soils, erroneous waste or fill) within the capping material,
Sample depths varied based on the vertical extent of capping material encountered.

8.3 Method of sample coliection

All soil samples at depth were collected as grab samples excavated from the capping material. Samples were
transferred to sample containers by Jacobs field staff by hand using disposable nitrile gloves.

Care was taken to ensure that representative samples were obtained from the depth required and that the
integrity was maintained, particularly when dealing with potentially volatile and semi-volatile components,

Where there was sufficient sample volume, part of the sample was placed in a re-sealable polyethylene bag for
measurement of volatile soil gases using the closed headspace Photoionisation Detector (PID) method. The
procedure for soil screening using a PID is summarised as follows:

1. A corresponding sample to that selected for possible laboratory analysis is placed into a “snap-lock” or
re-sealable plastic bag until half filled, then sealed.

2. The bag is then hand warmed {or left in sunlight) for ten minutes with occasional agitation to maximise
the release of Volatile Organic Compounds (VOC) into the bag.

3. Measure background VOC concentrations in ambient air prior to each reading in order to account for
sensor drift. Record on a field data sheet along with date, location details, depth and method (HS for
headspace method).

4. Use the point of the PID or a knife to punch a small hole in the top the plastic bag. Place the tip of the
PID in the bag and monitor the readout and note the maximum and minimum concentration during the
recording period.

5. Note the concentrations in field data sheets,
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6. Repeat process outlined above for each sample (i.e., background reading followed by sample reading).

7. Check that samples with high concentrations of VOCs in headspace gases have been included for VOC
testing at the laboratory.

The PID is a non-specific detector, as such, the instrument provides a measure of concentrations of total
combustible and ionisable compounds reported as equivalents of a calibration span gas. Therefors, the data are
used to compare Volatle Organic Compounds (VOC) concentrations between samples without an
understanding of the specific compounds present,

VOC concentrations detected by PIDs are dependent on a number of factors including:
¢ The concentration and type of VOCs present in soil sam ples;
* Soit texture and compaction largely influence the potentiaf for VOCs to be released from samples;
* Time since sample collection; and

e Temperature. These strongly affect the levei of volatilisation of VOCs from soil and fil samples. In fact,
temperature changes may result in differences of up to one order of magnitude in levels of VOCs
detected using PIDs, Consequently, field screening for VOCs should be undertaken at the same time
for all samples in order to produce representative results. Generally, it is recommended that samples be
stored on ice and returned to base. Screening should be carried out after allowing samples to
equitibrate to ambient air temperatures.

8.4 Sample containers, method of sample storage and handling

All soil samples for the soil investigation were placed in jars provided by the primary taboratory Australian
Laboratory Service (ALS). All sample jars were fitted with Teflon lined iids. The jars were completely filled with
soil, labelled with the date, unique sampling point identification and sampler information.

For asbestos identification additiona sample was collected and placed into a3 laboratory supplied 500m! zZip log
bag. The zip lock bags were labelled with the date, unique sampling point identification and sampler information.

The soil jars and zip lock bags once filled with sample and sealed, were immediately placed in an esky/cool box
in which a cooling medium had been added to keep the samples below a temperature of approximately 4 °C. At
the end of the sampling program the samples in the cool box were transported to the laboratory. Custody seals
were placed on the esky / cool box for delivery to the laboratory. ‘ :

8.5 Decontamination procedures

Samples from test pits and surface samples were collected as grab samples from material at the centre of the
excavator bucket or directly from the surface of the site using new disposable nitrile gloves, changed between
sample locations. As such, decontamination measures were not required based on the sampling methods
adopted for the soil investigation.

8.6 Sample logging and documentation

Experienced Jacobs field staff completed soil logs during the field investigation. The iogs recorded the following
data:

IA13FO00-N-CL-RP-Vales Point Baseline 04 15



Additional Baseline Contamination Assessment - Vales :
Point Power Station . JACOBS

e Sample number

* Soil classification, colour, consistency or density, moisture content and obvious indications of
contamination.

¢ Depth of excavation.
» Excavation refusal (if encountered)
e Method of excavation

In addition, the physical attributes of samples such as soil/fill characteristics, obvious signs of contamination
such as discolouration and/or odour were noted on the logs.

All samples, including quality assurance (QA) samples, were transported to the primary laboratory under Chain
of Custody (CoC) procedures and maintained in an ice-filed cool box. The CoC detailed the following
information:

» Site identification.

+ The sampler,

* Nature of the sample.

¢ Collection time and date.
* Analyses to be parformed.

¢ Sample preservation method.

8.7 Reinstatement

Test pits location were reinstated with excavated material and compacted using the excavator bucket and
fracks. Excavated material was reinstated into the excavations in the order in which they were excavated {i.e.
deep materials to the base of the excavation and shallow materials to the surface).

8.8 Laboratory analysis

Soil samples were selected for analysis based generally on providing vertical and lateral coverage of the site
and on visual observations. Samples were dispatched to a laboratory accredited by the National Association of
Testing Authorities (NATA).

The analytical schedule for the capping investigation included submission of 46 primary and 3 blind / split QC
samples for the following parameters:

= Metals and metalloids (arsenic, cadmium, chromium, copper, nickel, lead, mercury and zine);
* pH and electrical conductivity (ECY;

* Total Petroleum Hydrocarbons and Tota! Recoverable Hydrocarbons:

* Polycyclic Arorﬁatic Hydrocarbons (PAHS), including benzo(a)pyrene;

« Benzsne, Toluene, Ethylbenzene and Xylenes (BTEX);

» Polychlorinated Biphenyls (PCBs); and

* Asbestos (absence / presence)
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In addition to the primary and duplicate/replicate QC samples, 1 laboratory trip blank and 1 trip spike sample
was also submitted and analysed for BTEX as part of field QA/QC

Analysis of 10 samples was also undertaken for %clay, pH and Cation Exchange Capacity in order to assess
contaminant concentrations against ecological investigation levels in accordance with the ASC NEPM.

Note that the asbestos analysis undertaken was to confirm the presence or absence of ACM and asbestos
fibres only. If present, quantification of the concentration of ACM, fibrous asbestos and ashestos fibres was to
be undertaken.

3.9 Anaiytical parameters and methods

Jacobs commissioned ALS as the primary laboratory and Envirolab as the secondary faboratory. MPL and
Eurofins are NATA accredited for the testing undertaken.

Where appropriate, the soil samples were analysed in accordance with NEPC National Environment Protection
{Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPC, 2013) guidelines using methods
based on US Environment Protection Agency (US EPA) and American Public Health Association {APHA)
approved analytical methods.
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9. Sediments in Wyee Bay Investigation

9.1 . Sediment sampling program

The sediment sampling program undertaken for the contamination investigation is detailed in Table 9.1.

Table 9.1: Sampling program

"-'C:c_JmamEnati_o_n ' Investigation.. - ivestigation Cﬁn]rﬁents
Two sampies per sample location at two intervals for primary
Sediment 8 sample potential contaminants of concern. One sample per sample

investigation locatians contamination | Jocation at the upper interval for secondary contaminants of
concern,

Sampling locations are presented on Figure 2.

9.2 Depth intervals of sampling

For the sediment investigation, 2 samples were collected per sample location generally at 0.5 metre intervals.
For cores at Locations J2, J3, J5, J7 and J8 the 2 intervals were 0.0-0.5 m and 0.5 to 1.0 m. At location J6,
closest to the Vales Point Power Station, the core was sampled in three intervals to a depth of 1.5 m (i.e. 0.0-
0.5m,0.5t01.0mand 1.0 to 1.5 m). The core at location J4 terminated with hard refusal at 0.4 m and was
subsampled in a single interval (0.0-0.4 m). At location J1, the core met refusal at 0.8 m and was subsampled
from 0.0to 0.4 m and 0.4 to 0.8 m..

9.3 Method of sample collection

Sediment samples were collected using Geochemical Assessments custom built 5m sampling vessel. A piston
corer containing a 50.8 mm diameter stainless steel core barre! was used to collect core samples from
unconsolidated sediments. Samples were collected by lowering and recovering the piston corer using
aluminium rods, As the barrel was pushed into the sediment a partial vacuum was created to reduce core
compaction and enable good core recovery. The collected core samples were extruded onto clean trays,
accessed for acceptability, logged, photographed, subsampied and transferred directly to sample containers by
Jacobs field staff using disposable nitrije gloves.

The acceptance criteria to determine each sediment cores’ acceptability was as follows:

*  No obvious loss of surficial sediment;

+  The core must have entered the profile vertically;

+  There must be no gaps in the stratigraphy;

*  There must be no disturbance of the sediment stratigraphy

. The core would ideally penetrate the entire thickness of unconsolidated material and reach refusal at rock,
densely packed sand or clay.

Care was taken to ensure that representative samples were obtained from required depths and that the integrity
was maintained, particularly when dealing with potentially volatile and semi-volatile components.
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9.4 Sample containers, method of sample storage and handling

All sediment samples for the soil investigation were placed in jars provided by the primary laboratory ALS. All
sample jars were fitted with Teflon lined lids. The jars were completely filled with soil, labeiled with the date,
unique sampling point identification and sampler information,

The sediment jars, once filled with sample and sealed, were immediately placed in an esky/cool box in which a
cooling medium had been added to keep the samples below a temperature of approximately 4 °C. At the end of
the sampling program the samples in the cool box were transported to the laboratory. Custody seals were
placed on the esky / cool box for delivery to the laboratory.

9.5 Decontamination procedures

Sediment samples were extracted from a decontaminated piston corer and taking care to keep the core intact
placed on decontaminated trays prior to being placed into laboratory sample containers. The piston corer and
sample trays were decontaminated using a phosphate free decontaminating liquid between each sampling
depth. New disposable nitrile gloves were used between sample depths.

9.6 Sample logging and documentation

Experienced Jacobs field staff com pleted logs during the field investigation. The logs recorded the following
data:

s Sample number and depth,

¢ Soil classification, colour, consistency or density, moisture content and obvious indications of
contamination.

* Depth of coring
» Core refusal.
*  Method of coring.

in addition, the physical attributes of sam ples such as sediment characteristics, obvious signs of contamination
such as discolouration and/or odour were noted on the logs.

All samples, inciuding quality assurance {QA) samples, were transported to the primary laboratory under Chain
of Custody (CoC) procedures and maintained in an ice-filled cool box. The CoC detailed the following
information:

» Site identification.

e The sampler.

» Nature of the sample.

¢ Collection time and date.
¢ Analyses to be performed.

»  Sample preservation method.

[Re]
o
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8.7 Laboratory analysis

Sediment samples were selected for analysis based generally on providing vertical and lateral coverage of the
site and on visual observations,
9.71 Primary chemical analysis

Sediment samples were selected for analysis based generally on providing vertical and lateral coverage of the
site. Samples were dispatched fo a laboratory accredited by the National Association of Testing Authorities
(NATA),

‘The analytical schedule for the sediment investigation included submission of 16 primary and 2 blind / QC
samples for the following parameters:

* PAH (ultradow trace)
»  Trace metals (arsenic, cadrﬁium, cobalt, chromium, capper, nickel, iead, zinc, mercury and selenium);
+ Total Organic Carben (TOC)

As cobalt is a common contaminant in sediment, cobait has been added to the analysis. TOC was also added in
order to provide an indication of the presence of coal sediments and to provide a comparison of contaminant
concentrations to screening values.

9.7.2 Secondary chemical analysis

A total of eight shallow sediment samples (existing sediment bed down to 0.5m below bed sediment surface)
were collected and analysed for:

* 15 samples (13 primary + 2 QA/QC) for PFAS
9.7.3 Sediment particle size determination

In addition to chemical analysis subsam ples were also subject to sediment particle size distribution analysis in
which sediment subsampies were wet and dry sieved (<63 pm; 63-125 um; 125-250 pm; 250-500 pm; 500-
1,000 pum; 1,000-2,000 um, 2,000-4,000 #m and >4,000 um fractions) in Geochemical Assessments’ dedicated
grainsize laboratory. Laboratory QAQC included analysis of two duplicate samples.

9.7.4 Microscopic examination of coarse sediment fraction

The presence of coal particles in the sediment samples was semi-quantitatively assessed, by examination of
the coarse fractions of sediment in which the >63 Hm fraction of sediment was dried at 60°C and examined
under a digital sterecscopic microscope {magnification 7.5x to 40x).

9.8 Analytical parameters and methods

Jacobs commissioned ALS as the primary laboratory for chemical analysis. ALS is a NATA accredited for the
testing undertaken. Geochemical Assessment was commissioned to undertake particle size distribution analysis
and microscopic examination of sediment subsamples.

Where appropriate, the soil samples were analysed in accordance with NEPC National Environment Protection
{Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPC, 2013) guidelines using methods
based on US Environment Protection Agency (US EPA) and Ameiican Public Health Association (APHA)
approved analytical methods,
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10. Quality Control Plan

Field and laboratory QA/QC requirements compliant with NEPC (2013) requirements (where applicable) were
undertaken as part of the fleld work program as outlined below,

10.1  Field QA/QC program

Field QA/QC for this project consisted of the collection of blind replicate, split replicate, trip blank and trip spike
samples.

10.1.1  Environmental samples

Environmental samples or field samples were the representative soil and sediment samples collected for
analysis to determine aspects of their chemical composition.

10.1.2 Blind replicate samples

Blind replicate samplas were provided by the collection of two environmental samples from the same location,
These samples were preserved, stored, transported, prepared and analysed in an identical manner. As a
minimum, the results of analyses on the blind replicate sample pair were assessed by calculating the Relative
Percentage Differences (RPDs) between the results. The RPD was calculated as the difference between the
results divided by their mean value and expressed as a percentage. If the RPD exceeded the value adopted for
any analytes, additional investigation would be required, or justification provided for not conducting additional
investigation.

Blind replicate samples were generally collecied at a rate of one duplicate for every 20 environmental samples
in accordance with AS 4482.1-2005.

10.1.3  Split replicate samples

Split samples provided a check on the analytical proficiency of the laboratories. Split samples were provided by
the collection of two environmental samples from the same location. These samples were preserved, stored and
frangported in an identical manner. The spilt samples were analysed by the secondary laboratory. As a
minimum, the results of analyses on the spiit replicate sample pair were assessed by calculating the RPDs
between the results. The RPD was calculated as the difference between the results divided by their mean value
and expressed as a percentage. If the RPD exceeded the value adopted for any analytes, additional
investigation would be required, or justification provided for not conducting additional investigation.

Split repiicate samples were generally collected at a rate of one duplicate for every 20 environmental samples in
accordance with AS 4482.1-2005,

10.1.4  Trip bianks

The trip blank consisted of laboratory-supplied clean sand (for soil samples). The purpose of trip blanks was to
detect potential contamination during sample transport. These samples were kept within eskies during sampling
activities and were not opened in the field. Trip blanks were anaiysed at the laboratory as regular samples for
BTEX compounds only.

The trip blank was submitted with the batch of soil samples delivered to the respective primary laboratory. No
trip blank was submitted with the batch of sediment samples submitted to the primary laboratory.
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10.1.5  Laboratory-prepared trip spike

The laboratory-prepared trip spike consisted of sand {for soit samples) spiked with known concentrations of
BTEX. The trip sptke was submitted for BTEX analysis with the results compared with the known additions.
Generally, samples were spiked with concentrations of 15, 15, 15 and 30 ppm of benzene, toluene,
ethylbenzene and total xylenes respectively. The purpose of these samples was to monitor VOC losses during
transit.

A trip spike was submitted with the batch of soil samples delivered to the respective primary laboratory. No trip
spike was submitted with the batch of sediment samples submitted to the primary laboratory.

10.2  Laboratory QA/QC program

The reliability of test results from the analytical laboratories was monitored according to the QA/QC procedures
used by the NATA accredited laboratory. The QA/QC programme employed by ALS (the primary laboratory)
specified holding times, extraction dates, method descri_ptions, Chain of Custody (COC) requirements, analysis,
LORs and acceptance criteria for the results. Laboratory QA/QC requirements undertaken by ALS and Eurofins
are based on NEPM requirements and are outlined below (NEPC, 2013),

10.2.1  Laboratory duplicate samples
Laboratory duplicates provided data on analytical precision for each batch of samples.

Laboratory duplicates were performed at a rate of one duplicate for batches of 8-10 samples with an additional
duplicate for each subsequent ten samples.

10.2.2 Laboratory control samples

Laboratory control samples consisted of a clean matrix (de-ionised water or clean sand) spiked with a known
concentration of the analyte being measured. These samples monitored method recovery in clean samples and
were used {where required) to evaluate matrix interference by comparison with matrix spikes.

10.23 Surrogates

For organic analyses, a surrogate was added at the extraction stage in order to verify method effectiveness.
The surrogate was then analysed with the batch of samples and percentage recovery calculated.

10.2.4  Matrix spike

Matrix spikes consisted of samples spiked with a known concentration of the anatyte being measured, in order
to identify properties of the matrix that may hinder method effectiveness. Sam ples were spiked with
concentrations equivalent to 5 to 10 times the LOR and percentage recovery calculated,

10.25 Method blanks

Method blanks (de-ionised water or clean sand) were carried through ali stages of sample preparation and
analysis at a rate of approximately 10%. Analyte concentrations in blanks should be less than the stated LOR.
Reagent blanks were run if the method blank exceeded the LOR. The purpose of method blanks was to detect
taboratory contamination.

10.3  Data Acceptance Criteria
The QA/QC Data will be assessed against the Datia Acceptance Criteria (DAC) provided in Table 10.1.
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Table 10.1 QA/QC Compliance Assessment

- QA/QC Sample Typs

Fleld QA/QC

Blind Replicates and The assessment of split replicate is undedaken by | The acceptable range depends upon the
Split Samples caleulating the Relative Percent Difference {RPD) levels detected:
of the replicate concentration compared with the » 0—100% RPD (When the average
original sample concentration, The RPD is defined congentration is < 5 times the LOR)
a: * 0—75% RPD (When the average
| X1 -X2| concentration is 5 to 10 times the |.OR)
RPD =100 x *  0—50% RPD (When the average
Average concentration is > 10 times the LOR)

'Whers: X1 and X2 are the concentration of the
original and replicate samples.

Blarks (Rinsate and Each blank is analysed as per the originat Analylical Resuit < LOR

Trip Blanks} samples,

Labaratory-preparad The tip spike is analysed after retuming from the 70%- 130%

Trip Spike field and the % recavery of the known spike is
calculated. '

Laboratory QA/QC

Laboratory Duplicates Assessment as per Blind Replicates and Split The acceptable range depands upon the
Samples. levels detected:

« 0-100% RPD (When the average
concentration is < 4 times the LOR)

* 0-50% RPD (When the average
concentration is 4 to 10 times the LOR)

+ (-30% RPD (When the average
concentration is > 10 times the LOR)

' Surrogates Assessment is undertaken by determining the ¢ 70% -130% (General Analytes)
Matrix Spikes percent recovery of the known spike or addition to | , 50% - 130% (Phenols)
the sample. * 60% - 130% (OP Pesticides)
Laboratory Control ‘
Sampies : C-A

% Recovery =100 x

B
Where: A = Concentration of analyte determined in
the original sample; B = Addéd Concentration; ¢ =
Calculated Concentration.

Method Blanks Each blank is analysed as per the original Analytical Result < LOR
samples.

Note: LOR = Laboratory Level of Reporting (LOR) or the minimum detection limit for a particular analyte.
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11.  Quality Assurance and Quality Control

For the purpose of assessing the quality of data presented in this report, Jacobs collected and analysed various
Quality Control (QC) samples (blind duplicate and blind triplicate sample), trip spike and trip biank samples,
while the laboratory completed their own internal QC. The current section of thig report is focused on the
presentation of the results of these QC samples, adherence to Quality Assurance (QA) systems and discussion
of deviations, if any from the DAC. '

111 Field quality assurance

All samples were collected by experienced Jacobs environmental scientists, under established Jacobs protocols
and in general accordance with the SAQP (January 2017). Adherence to Jacobs protocols by experienced field
staff trained in sample collection and handiing techniques ensures the quality and representativeness of the
samples collected.

11.2  Field quality control

The following QC samples wére collected for laboratory analysis:

* Blind duplicate (sail); DUP-A {duplicate of soil sample TP64).

* Blind duplicate (soil): DUP-B (duplicate of soil sample TP31)

* Blind duplicate (soil): DUP-C {duplicate of soil sample TP44)

+  Split replicate (scil): TRIP-A (duplicate of soil sample TP04)

+  Spiit replicate (soil); TRIP-B (duplicate of soil sample TP31).

»  Split replicate (soil): TRIP-C {duplicate of soil sample TP44),

* Blind duplicate (sediment): J3_Dup 0.5 (duplicate of water sam ple J3-0.5).
* Blind duplicate (sediment): J5-0.5_Dup (duplicate of water sam ple J5-0.5).
* Trip Blank sampie for soil investigation: TRIP BLANK {soil).

s Trip Spike sample for soil investigation: TRIP SPIKE (soil).

11.21  Blind duplicate samples

Five blind duplicate samples (three soil sample and two sediment samples) were analysed to assess the quality
control during the field sampling program. This equates to 6.5% blind duplicate soil analysis and 12.5% blind
duplicate sediment analysis. This blind duplicate analysis exceeds and thersfore conforms to the Australian
Standard (AS 4482.1 - 2005) Guide to the sampling and investigation of potentially contaminated soil. Part 1:
Non-volatile and semi-volatile compounds requirement of 5%.

The Relative Percentage Differences {RPDs) for alt analytes for the blind duplicates taken during the soil and
sediment sampling program conformed to the DAC with the exception of:
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»  Cadmium (59% RPD) between the primary sediment sample J5-0.5 (1.8 mg/kg) and the blind duplicate J5-
0.5 DUP (3.3 mg/kg).

s Chrysene (51% RPD) between the primary sediment sample J5-0.5 (204 mg/kg) and the blind duplicate J5-
0.5 DUP (344 mg/kg). :

RPDs calculate the difference in magnitude between the two samples and do not take into account the minor
differences in actual concentrations.

The cadmium RPD returned a slight exceedance of the guideline of 50% RPD. With respect to cadmium
concentrations reported in samples J5-0.5 and J5-0.5 DUP, the concentrations reported values with minor
exceedances of the SAC (SQG-low). For cadmium concentrations reported between the primary and duplicate,
the difference in the concentration of cadmium is not understood. However based on sediment results from the
sediment investigation as well as ERM's Stage 2 ESA, cadmium is known to be present in the sediment of
Wyee Bay. Considering this the slight exceedance of the RPD for cadmium is not expected to affect the overall
usability of the data set.

With respect to the chrysene RPD between J5-0.5 and J5-0.5 DUP, a slight exceedance of 51% above the
guideline of 50% RPD was reported. Considering the RPD between the primary and duplicate samples only
exceeded the RPD guideline by 1% and no SAC is available for Chrysene, the slight exceedance of the RPD for
Chrysene is not expected to affect the overall usability of the data set,

RPD resuilts for the soil and sediment investigations are presented in Table C and Tabie D respectively.

11.2.2  Split replicate samples

Three spiit replicate samples (three soil sample sample) were analysed to agsess the quality confrol during the
fieild sampling program. This equates to 4.8% split replicate soil and sediment analysis. This split replicate
analysis is marginally tess than the Australian Standard (AS 4482.1 - 2005) Guide to the sampling and
investigation of potentially contaminated soil. Part 1: Non-volatile and semi-volatife compounds requirement of
5%.

The RPDs for all analytes for the spiit replicates taken during the soil sampling program conformed to the DAC
with the exception of:

+ Electrical conductivity (53% RPD) between primary soil sample TP31 (29 ug/L) and split replicate TRIP B
{50 ug/L).

-+ Lead (67% RPD) between primary soil sample TP31 (15 mg/L} and split replicate TRIP B (30 ma/L).

RPDs calculate the difference in magnitude between two samples and do not take into account the minor
differences in actual concentrations.

The electrical conductivity RPD returned a slight exceedance of 53% above the guideline of 50%. Considering
that electrical conductivity is not considered a contaminant but 3 parameter for the measuring the saline nature
of water, soil and sediment and is often naturally variable, the slight exceedance of the RPD between TP31 and
TRIP-A, is not expected to affect the overall usability of the data set.

With respect to lead concentrations reported in samples TP31 and TRIP-B, the concentrations reported
represent values lower than the SAC. Considering lead concentrations in all samples are below the SAC and
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heavy metals are known to occur in the sediments, the RPD exceedance of 67% above the RPD guideline of
50% is not likely to affect the overail usability of the data set.

RPD results for the soil and sediment investigations are presented in Table C and Table D respectively.

11.2.3  Trip blanks

One trip blank was submitted with samples delivered to the laboratory for analysis. The trip blank sample was
analysed for BTEX only. The concentrations of BTEX compounds in the frip blank were below the respective
laboratory LOR demonstrating that no cross contamination occurred during sample handling and therefore
conformed to the DAC.

Trip blank results are presented in Table E.

11.2.1  Trip spikes

One trip spike was submitted with samples delivered to the laboratory for analysis. The trip spike sample was
anafysed for BTEX only. The concentrations of BTEX compounds were within the acceptable ranges (70% -
130%) for the percentage recoveries as outlined in the DAC.

Trip spike results are presented in Table F.

11.3  Laboratory QA

All analysis was undertaken by a NATA accredited laboratory using NATA accredited analytical methods.
11.4  Laboratory QC

Laboratory QC data is presented in full in the laboratory certificates in Appendix B.

11.41 Laboratory duplicates

RPDs for all laboratory duplicates for soil and sediment samples conformed to the DAC.

11.42 Laboratory control samples
Recoveries for all laboratory control samples for soil and sediment conformed to the DAC.

11.43 Surrogates

Recoveries for all laboratory surrogate samples for soil and sediment canformed to the DAC.
11.44  Matrix spikes

Recoveries for all matrix spike control samples for soil and sediment conformed to the DAC.

11.4.5 Method blanks

Alt method blanks for soil and sediment reported analyte concentrations below the laboratory LOR and therefore
conformed to the DAC.
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11.46 Sample holding times

All soit and sediment samples were extracted and analysed within the specified holding times with the exception
of TPO1, TPO5, TP08 and TP15 for pH. Although the samples were submitted within holding times and the
samples were due for extraction {6 March 2017) within holding times, extraction did not occur unti| the 7 March
2017 (the day after). It is unknown why extractions occurred after the due date, however as the analysis
occurred within the holding times following extraction and considering the samples were of soil, it is unlikely that
exceedance of the holding times for PH in TPQ1, TPO5, TPO8 and TP15 will affect the useability of the results.

11.4.7 Sampile condition

All samples were received by the analytical |aboratories in correctly preserved and chilled containers with no
reported breakages. The individual sample receipts are presented with the laboratory reports in Appendix B.

11.5  Data Qualiity Indicators (DG

11.5.1  Precision

For all field and laboratory duplicates, the nominated QA/QC acceptance criteria was generally met with the
exception of recoveries in two analytes in one blind dupiicate and two analytes in one split replicate sample
which were outside the DAC. The variations are not considered to affect the precision of the data for reasons
discussed in Section 13.2 and therefore analytical precision provided confidence of limited variability and high
reproducibility of the data set.

11.5.2  Accuracy

Laboratory accuracy was assessed by the analysis of laboratory controi samples and method blanks and
percent recoveries of matrix spikes and surrogates. ‘

The assessment of the results of these laboratory control samples indicated the accuracy of the analytical
results were acceptable and represent an accurate measure of the reported data.

11.5.3 Representativeness

Jacobs consider the samples collected from the site to be representative of the materials being targeted as part
of this manitoring program. Jacobs staff ensured that samples collected were representative of the material
observed in each groundwater well and surface water location. |

11.54 Completeness

All sam