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PREFACE

The Reporting on Site Assessments guideline, formerly the Draft Contaminated Site Assessment — A General
Guideline for Reporting (DEP, 2000) has been prepared by the Department of Environmental Protection (DEP) to
assist environmental practitioners, local government authorities, industry and other interested parties in reporting
on the investigation, remediation and validation of contaminated land and groundwater in Western Australia.

Enquiries may be directed to the Contaminated Sites Section as follows:
Contaminated Sites Section

Environmental Regulation Division
Department of Environmental Protection

PO Box K822

PERTH WA 6842

Telephone: (08) 9222 7000
Facsimile: (08) 9322 1598
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The DEP acknowledges the Water and Rivers Commission (WRC), the Health Department of Western Australia
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LIMITATIONS

This guideline defines the stages of contaminated site investigation and provides a standard for practitioners
reporting on site assessments, including investigations, remediation and validation. This guideline encourages
consistent and accurate reporting by informing practitioners, industry and landowners of the information required
by the DEP to enable efficient assessment of contaminated land and groundwater in Western Australia. It does
not provide detailed guidance on contaminated site assessment and management. Competent professionals
should be engaged to provide specific advice in relation to the assessment of contaminated sites.

This guideline should be used in conjunction with the texts referenced herein, and any other appropriate
references.

This guideline does not document occupational health and safety procedures or requirements. WorkSafe
Western Australia should therefore be consulted regarding such requirements.

DISCLAIMER

This guideline has been prepared by the DEP in good faith, exercising al due care and attention. No
representation or warranty, expressed or implied, is made as to the relevance, accuracy, completeness or fitness
for purposes of this document in respect of any particular user's circumstances. Users of this document should
satisfy themsel ves concerning its application to their situation, and where necessary seek expert advice.
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CONTAMINATED SITES MANAGEMENT SERIES

This guideline forms part of a management series developed by the DEP to provide guidance on the assessment
and management of contaminated sitesin Western Australia.

The Contaminated Sites Management Serieswill contain the following guidelines:
Assessment Levelsfor Soil, Sediment and Water;
Certificate of Contamination Audit Scheme;
Contaminated Site Auditor Accreditation Scheme;
Development of Sampling and Analysis Programs,
Disclosure Statements;
Guidance for Planners;
Community Consultation;
Reporting on Site Assessments;
Potentially Contaminating Activities, Industries, and Landuses,
Reporting of Known or Suspected Contaminated Sites; and

Site Classification Scheme.

Reference to these guidelines should ensure that the minimum requirements of the DEP are satisfied.

Copies of these guidelines are available from the DEP's library located at Westralia Square, Level 8, 141 St
George's Terrace, Perth, or from the DEP’ s website at www.environ.wa.gov.au
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STAGED APPROACH TO SITE INVESTIGATIONS

The Contaminaed Sites Management Series of guiddines has been deve oped by the DEP to encourage
a ocongstent gpproach to contaminated Ste assessment and management. One of the main focuses of
the ®riesisthe faged appr oach to steinvestigation .

The purpos of thisflow-chat  isto highlight to the reader the gopropriate reference guiddine(s)

during each of the gages of dteinvedigation.

Sages of Ste
I nvettigation

Sagel
Preliminary Site

Contaminated Stes
M anagement Series
Guiddines

Potentially Contaminating Adtivities Indugriesand
Landuses

Reporting of Known or Suspected Contaminated
Stes

Investigation
(GS))

Devdopment of aHSEP and SAP*

|

Stage 2

Devdopment of Sampling and  AnalyssPrograms
Reporting on Site Aseesments
Community Consultation

Community Conaultaion
Devdopment of Sampling and  AnalyssPrograms

Detailed Site
Invedigation
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J
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Plan
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Remediation

Devdopment of Sampling and  Analysis Programs
LRqaonj ng on Site Asesments

rRmm ng on Site Asesments

Validation and
Ongoing
M anagement

Assessment Levels for Sail, Sedimentand  Water
Community Consultation
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1. INTRODUCTION

The objectives of thisguideline are:

to ensure that reports prepared by land owners, industry and consultants on the
investigation, remediation and validation of contaminated land and groundwater contain
adequate and accurate information to enable efficient assessment by regulators,
accredited auditorsand other interested parties,

to ensure consistent reporting that enables the appropriate classification of contaminated
land and groundwater; and

to maintain an accurate record of known or suspected contaminated sites, including the
Public Database of Confirmed Contaminated Sites, and thereby facilitate the collection
and exchange of information.

This guideline endeavours to set a standard for consistent and accurate reporting.  This guideline aso
informs consultants, industry and landowners of the information required by the Department of
Environmental Protection (DEP) to enable efficient assessment of contaminated sites in Western
Audtrdlia.  Contaminated Sites reporting is the basis for the transfer of information to relevant
stakeholders and therefore a consistent approach to reporting is essential.

It is currently difficult to estimate the exact number of contaminated sites in Western Australia,
predominantly due to deficiencies in the identification and documentation of contaminated stes, and the
limitations associated with the exchange of information. This guideline, together with the other DEP
guidelines referenced, aims to assist in the development of a consistent methodology for contaminated
site assessment, and the effective transfer of information.

This guideline should be used when reporting to the DEP on contaminated site assessments, including
preliminary and detalled site investigations, site management plans, site remediation and vaidation, and
ongoing management programs. |If you are a site owner or occupier, government authority, industry or
other affected party wanting to report a known or suspected contaminated site to the DEP pursuant to
the Contaminated Stes Bill 2000 (CS Bill), please refer to the guiddine entitted Reporting of
Known or Suspected Contaminated Sites (DEP, 2001) to ensure compliance with the CSBill.

1.1 ASSESSMENT AND MANAGEMENT OF CONTAMINATED LAND AND GROUNDWATER IN
WESTERN AUSTRALIA

The DEP's role is to develop a management strategy for contaminated land and groundwater as
documented in the public position paper entitled Assessment and management of contaminated land
and groundwater in Western Australia (DEP, 1997). This strategy highlighted the importance of the
identification, reporting and classification of contaminated sites and the availability of this information
for land transfer, site development and public awareness purposes. The Contaminated Stes Bill
2000 (Cs Bill), which has been prepared based on the principles in the public position paper, provides
for the identification, reporting and classification of sites based on the assessment of various stages of
investigation, and the establishment of a record of known or suspected contaminated sites, including a
Public Database of Confirmed Contaminated Sites.

To identify contaminated sites, and manage the transfer of information on sites such that land vaues
are not adversely affected but that al relevant parties are aware of contamination issues, the DEP has
developed a Site Classification Scheme for contaminated sites within Western Australia.  The site
classfication scheme contains the following six categories based upon the information available on a
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Site, the extent of contamination at a Site and the risk posed by that contamination to the environment
and/or human hedlth:

Report not substantiated;

Possibly contaminated - investigation required;
Not contaminated - unrestricted use;
Contaminated - restricted use;

Contaminated - remediation required; and
Decontaminated.

Further information on sSite classfication is available in the Site Classification Scheme (DEP, 2001)
guiddine.

Information submitted to the DEP, in the form of preliminary and detailed site investigations,
site management plans, site remediation and validation, and ongoing management programs,
represents the basis for site classification decision-making.

The exchange of information on contaminated land and groundwater is essential for ensuring
acceptable current and future land uses and determining future liability. The classification of sites and
the establishment of a record of known or suspected contaminated sites, including the Public Database
of Confirmed Contaminated Sites, will facilitate the transfer of information between the DEP, the
genera public, relevant planning authorities, prospective purchasers and developers by providing them
with an authoritative source of site-specific information.

1.2 OBJECTIVES OF THE GUIDELINE

The assessment and subsequent classification of contaminated sites depends on the quality of
information provided in reports. Therefore, it is critica to adopt a consstent style of high qudlity,
practica and reasonable reporting that will ensure an efficient and accurate assessment of the site.

There are a number of guidelines on reporting available. However, the purpose of this document is to
encourage a reporting format consistent with the information requirements of the DEP in managing
contaminated sites in Western Australia

This guideline is based on the DEP's strategy outlined in the 1997 public position paper, for which
legidative endorsement is being sought in the form of the CS Bill, the National Environment
Protection (Assessment of Contaminated Sites) Measure (“the NEPM") (NEPC, 1999) and relevant
Australian Standards.

Reporting on contaminated sites represents the basis for information exchanges between
key stakeholders, therefore high quality accurate reporting is paramount. To emphasize this
importance, the DEP may return reports, without assessing the information, where data
reporting is not considered consistent, in either content or format, with this guideline.

1.3 HEALTH AND SAFETY

The scope of this guideline does not cover the health and safety aspects of contaminated sites,
however some factors have been included here to prompt the consideration of health and safety when
planning activities on contaminated Sites.
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The Occupational Safety and Health Act 1984 places a clear obligation on persons to ensure the
safety and hedlth of anyone they engage to do work (such as drillers, earthmoving contractors,
consultants). It is therefore recommended that Health, Safety and Environment Plans (HSEP) be
produced and the contents adequately communicated to all site personnel prior to their exposure to the
dgte. Guidance on the contents of HSEPs can be obtained from Schedule B(9) of the NEPM:
Protection of Health and the Environment During the Assessment of Ste Contamination (NEPC,
1999).

Copies of HSEP should be forwarded to WorkSafe WA along with notification of any site
works prior to the commencement of the site works. WorkSafe WA should be contacted for
further information on notification of site works and HSEP requirements. WorkSafe WA'’s

website address is www.safetyline.wa.gov.au

Any risks to the public should aso be identified and measures should be implemented to minimise these.
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2. STAGES OF INVESTIGATION AND REPORTING

Stage 1 - Preliminary Site Investigation is an investigation consisting of a desktop study, a
detailed site inspection and where appropriate, limited sampling. The preliminary site
investigation should be of such scope as to indicate whether contamination is present, or
likely to be present, and to determine whether a detailed site investigation should be
conducted.

Stage 2 - Detailed Site Investigation confirms potential or actual contamination, identified
during the preliminary site investigation, through a comprehensive sampling program. This
investigation should accurately delineate the vertical and lateral extent of contamination,
both on-site and off-site, to enable an assessment of risk to the environment and/or human
health to be made. The decision-making processes involved in determining remedial and/or
management strategies are dependent on the data obtained during this stage of
investigation. Detailed site investigations may be completed in a number of stages
depending on the complexity of the site.

Stage 3 - Site Management Plan documents the type and extent of remediation required to
ensure that the site is suitable for its current or intended future use, and to protect the
surrounding environment and land uses. The management plan details the remediation
techniques proposed to achieve the remediation objectives and generally sets levels against
which the clean-up can be assessed through the site validation process.

Stage 4 - Remediation, Validation and Ongoing M anagement is the process of demonstrating
that a contaminated site has been successfully remediated and that the objectives of the site
management plan have been achieved. Site validation requires sampling to demonstrate that
the remaining soil/sediment, the backfill material, the in-situ remediated material and/or any
groundwater affected by the site contamination no longer poses a risk to human health or the
environment.

The objectives of dite investigations are to:

1. determine the absence/presence of contamination ;

2. determine whether site contamination poses an actua or potentid risk to human hedth and/or the
environment; and

3. determine whether remediation is required.

The process of sSite investigation and assessment of contaminated land and groundwater generally
involves four main stages:

Stage 1 - Preliminary Site Investigation.

Stage 2 - Detailed Site Investigation.

Stage 3 - Preparation of a Site Management Plan.

Stage 4 — Remediation, Validation and Ongoing Management.

Adeguate data collection is fundamenta for the assessment of human health and environmenta risks
associated with contaminated sites. The following provides a summary of the information required for
reporting on each of the stages of investigation. Comprehensive checklists detailing the DEP's
information requirements for each of the four stages discussed above are provided in Appendix A to
Appendix D.

4
Decemher 2001 V1




To ensure accurate and consistent reporting, the checklists provided in Appendix A to
Appendix D of this guideline should be referenced when reporting on any site investigations.

Reports can be submitted to the DEP for assessment in stages or on completion of the entire
investigation. The DEP recommends, however, that a staged approach to the submission of
contaminated sites reports be taken, consistent with the staged approach to site
investigation as outlined above. Submitting reports in a staged manner enables the DEP to provide
guidance and advice in the early stages of the investigation which often reduces delays during the fina
assessment and clearance of sites. Difficulties associated with the qudity of information, sampling
parameters and distribution, adopted assessment levels and environmentally sengtive issues can be
resolved in the early stages of the investigation. Submission of reports on completion of each of the
stages of investigation also enables Site investigation and management objectives to be developed in
consultation with the DEP prior to the commencement of the next stage of investigation.

The following sections provide a description of what is expected to be completed/reported as part of
any siteinvestigation. These lists are not exhaustive due to each contaminated site presenting different
issuesin relation to its location, physical characteristics, contaminants and risks. Therefore, there may
be additiond ste-specific factors which need to be addressed and included.

The DEP recommends a staged approach to the investigation of contaminated or potentially
contaminated sites and the subsequent submission of site assessment reports.

It is expected that when conducting site investigations:

- practitioners would engage contractors (e.g. drillers, earth moving contractors,
surveyors) who have had suitable training associated with operating on contaminated
sites, and ensure that all persons on site are familiar with the relevant health and safety
aspects of the site;
drilling contractors holding an appropriate National Class 2 Water Well Drillers Licence
will be engaged where groundwater wells are to be installed; and
all intrusive investigations will be supervised by a competent environmental
professional.

2.1 STAGE ONE - PRELIMINARY SITE INVESTIGATION

A Preliminary Site Investigation (PSl) is an initid evaluation of the contamination status of a site, which
generally comprises.

a desktop study;

a detailed site ingpection; and

interviews with site representatives (management, owners, former employees etc).

The objective of a PSI is to determine whether there have been any potentially contaminating land uses
at the ste, probable contaminants and the possible locations of any contamination. The findings of a
PSI form the basis of dl further site investigations, and therefore it is imperative that as much
information on the Site as possible is obtained and assessed in this phase of investigation. A PSI found
to be deficient will result in alack of confidence in any subsequent investigations completed at a site.

Examples of when a PSI may be undertaken, and by whom, are as follows:
a site owner or developer, to satisfy conditions set by alocd or state government authority during
the planning process;
a gte owner, to identify the potential for contamination prior to the sale, lease or a change in the
|anduse of the site;
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prospective purchasers/devel opers, to satisfy themselves that the site is free of contamination prior
to purchase/devel opment;

a site owner, when preparing a Disclosure Statement, pursuant to the CS Bill (refer to Disclosure
Satements (DEP, 2000)); and

an environment practitioner, engaged by the site owner, occupier, loca or state government
authority or other relevant party, to undertake a preliminary investigation of the site.

2.1.1 Preliminary Site Investigation Reporting

The PSl report documents the desktop study/background information and should include, but not be

limited to:
gte identification details, including street address, lot number, certificate of title, local government
authority, zoning, co-ordinates of the site boundaries (northings/eastings);
proposed landuse(s) for the Site;
surrounding current and historical landuses and zoning (e.g light industrial, mixed commercid,
resdentia, primary schools);
environmental value of the site and surrounding environment (land, surface waters, groundwater,
air), including the location, use and ingtdlation data of al registered groundwater bores within a
500m radius of the site;
ste conditions, including topography, geology, hydrogeology and drainage conditions, Ste layout,
location of infrastructure, location and description of any imported fill;
Ste higtory details based on the collection of historical information such as aeria photographs, site
plans, certificate of title details, land use plans;
all past and present potentially contaminating activities,
dte ingpection observations, to validate anecdotal evidence and historical information, and to
identify any additional evidence of potential contamination;
interviews with current and past site users and adjacent land users;
potential contaminant sources, including point and diffuse sources,
potential contaminants associated with past and present industries, activities or land uses (a list of
potentialy contaminating activities is provided in the Potentially Contaminating Activities,
Industries, and Landuses (DEP, 2001) guideline);
current and former chemica storage areas, such as above and below ground storage tanks, drum
storage pads/sheds;
potential areas of concern eg. disturbed or affected vegetation, visua indications of spills/soil
contamination, obvious odours, corrosion of infrastructure;
building materids used on site e.g. friable asbestos, |ead-based paints, building materials that may
have been treated with chemicals such as wood, building materials which may have been subject
to contamination such asfill material, transformers etc;
waste and effluent management such as on-site or off-site disposa practices, on-site lagoons,
ponds, septic systems, grease traps, interceptors, waste drum storage areas, wastewater
discharges including stormwater discharge locations;
contaminant characteristics such as solubility, weight, mobility, migration characterigtics,
persistence in the environment;
any known spills or leaks, and the results of previous environmenta investigations,
potential exposure pathways and routes such as service trenches, open ground, stormwater
drainage, leach drains, tunnels and shafts, and naturally occurring caverns, holes or fractures,
potentia off-site receptors (e.g sensitive environments such as wetlands);
any community members who may provide input into, or require information from, the investigation
(e.g. adjacent land owners, affected land owners, community action groups) and should therefore
be included in the community consultation process (refer to the DEP's Community Consultation
(2001) guiddine for details); and
details of undertaken or proposed community consultation.
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In addition to the above, the following information should be included in Preliminary Site Investigation
reports for sites containing, or formerly containing underground storage tanks (USTs) and
associated infrastructure:

the location (historical, and present) of USTs and associated infrastructure (e.g any pipework/fuel
lines, bowsers, interceptor traps, fill points);

the age of USTs and associated infrastructure;

the congtruction and installation details of the USTs and associated infrastructure;

the contents of the UST's (historical, and present);

stocktaking data and records of leaks or spillages and any maintenance undertaken; and

any integrity testing of tanks and associated pipework to detect leaks.

A PSl should provide a preiminary statement on the site contamination and make recommendations for
further investigations, on-site and off-gte, including the most appropriate sampling methods depending
upon site access, Site characteristics, and contaminant characteristics.

Thelist of information required by the DEP to be contained within a PSI report is detailed in
Appendix A of this guideline.

Prior to undertaking a site inspection, a Hedlth, Safety and Environment Plan (HSEP) should be
prepared to address site conditions, expected contaminants and contaminated media that workers at the
site and the generd public may be exposed to. In consideration of certain liability issues and/or lega
requirements, site workers may need to undergo specific training prior to any site work and/or
participate in a medica monitoring program. Schedule B(9) of the NEPM: Protection of Health and
the Environment During the Assessment of Ste Contamination (NEPC, 1999) provides guidance on
the development of HSEPs. As discussed n Section 1.3, WorkSafe WA should be contacted for
further guidance.

Where the site history suggests the likelihood of contamination, generally determined through the
desktop study and Site inspections, soil and/or groundwater sampling may be required to ascertain
whether contamination exists. Preiminary sampling may be undertaken as part of the PSI or a
Detailed Site Investigation may be warranted in which a comprehensve sampling program is
undertaken. It should be noted that without sampling and subsequent analysis from a given site it may
not be possible to determine whether a site is contaminated or not.

A sampling and analysis program should be developed prior to the collection of any samples
on a site. The program should be based upon the findings of the desktop study and detailed
site inspection. Refer to the Development of Sampling and Analysis Programs (DEP, 2001)
for guidance.

Composite sampling may be acceptable during the PSI stage, however, where contamination
is identified, any subsequent stages of investigation will require individual samples to be
analysed. A discussion on composite sampling is provided in the Development of Sampling
and Analysis Programs (DEP, 2001) and the Assessment Levels for Soil, Sediment and Water
(DEP, 2001) guidelines.
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Where the findings of the PSI indicate contamination, or are insufficient to confirm either way, further
investigations will be required to confirm and ddineate the extent of contamination. This next stage of
investigation is the Detailed Site Investigation.

Sites which have infrastructure (e.g. USTs, fuel lines, buildings) in-situ at the time the PS|
was undertaken require detailed investigation following infrastructure removal.

2.1.2 Assessment of Groundwater

Groundwater is a valuable resourcein Western Australia and should ther efore be addr essed
for all sites during each of the stages of investigation, including the Preliminary Site
Investigation.

Due to the often shallow and vulnerable nature of groundwater resources in Western Australia, the
potential for impact to groundwater should be addressed for al sites during the PSI stage. A
hydrogeologica assessment is often a critical component of a staged Site investigation.

Appraisa of groundwater issues will rely on the professonal judgement of practitioners, who should
obtain speciaist groundwater advice. Instrusive groundwater investigations should only be undertaken
by appropriately qualified and experienced groundwater professionals.

An initid hydrogeological assessment, based on readily available information, should be incorporated
into the PSl to determine whether a risk to groundwater quality exists. Where a risk is identified, a
more comprehensive assessment should be undertaken as part of the Detailed Site Investigation.
However, if there is no contamination or the contamination does not pose arisk to human hedlth or the
environment then it may not be necessary to undertake further investigative work, athough an ongoing
monitoring program may be warranted.

A desktop hydrogeological assessment should be undertaken before the development of a
groundwater sampling program. Theinformation to be considered when compiling a desktop
assessment isoutlined in Appendix A, Section A-6 of this guideline.

Further information on the assessment of groundwater is provided in Schedule B(6) of the NEPM:
Guideline on Risk Based Assessment of Groundwater Contamination (NEPC, 1999). In addition,
the Development of Sampling and Analysis Programs (DEP, 2001) provides guidance on developing
groundwater sampling programs. Information on the levels used for assessing groundwater quality is
available in the Assessment Levels for Soil, Sediment and Water (DEP, 2001) guiddline.

Enquiries regarding groundwater can be made to the Water and Rivers Commission (WRC). The
WRC maintains a database of groundwater wells throughout the State. However, it should be noted
that this information is often limited in coverage and the integrity of the data is unable to be guaranteed.

The WRC has produced the Perth Groundwater Atlas (available via the internet), which provides some
indication of the depth and flow direction of local groundwater in the Perth area. It is recommended
that this publication be used as a guide only, as information is heavily based on regional groundwater
bore data and is not appropriate, or intended, to be used for site-specific contamination investigations.
Site-specific groundwater information should be obtained for each investigation.
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2.1.3 Potential Information Sources

Potential sources of information which may be useful when compiling a PSI report are provided as
follows.
Department of Land Administration (DOLA) - Certificates of Title and aeria photographs;
Water and Rivers Commission (WRC) — Bore water enquiries (bore details) and beneficia use of
groundwater;
Geologicd Survey Maps 1:50,000 Environmental Geology Series (Site geology);
One Cal Dia Before You Dig Service (Telstra Service Difficulties and Faults — 1100: for the
establishment of the location of underground services prior to the undertaking of any subsurface
investigations);
DEFP's records of known or suspected contaminated sites, including the Public Database of
Confirmed Contaminated Sites (once available);
Department of Mineral and Petroleum Resources (DMPR) Explosives and Dangerous Goods
Divison — Location of USTs and integrity testing details; and
Loca government for zoning details, service infrastructure and planning approvals, and complaints.

2.2 STAGE TWO - DETAILED SITE INVESTIGATION

A detailed Site Investigation (DSl) involves the collection of comprehensive data on contamination
identified during the Preliminary Site Investigation.

The objective of a DSl is to establish the nature of contamination, the lateral and vertical distribution of
contaminants, determine contaminant concentrations, identify contaminant sources and give
consderation to potential human health and environmental impacts. Detailed sampling is required at
this stage of investigation to determine the in-situ contamination status of the site. The Development
of Sampling and Analysis Programs (DEP, 2001) guiddine provides further information on
undertaking Site investigations.

2.2.1 Detailed Site Investigation Reporting

The DSl report should:
- identify/confirm sources of contamination;

provide comprehensive information on the nature, extent and concentrations of contamination;
assess contaminant dispersal in air, surface water, groundwater, sediments, soil, and dust;
identify the potentia for landfill gas or smilar (where applicable);
detail the appropriate investigation levels to be used in the assessment of the site;
assess the sengitivity of receiving environments (where applicable);
identify any off-site impacts on soil, sediments, groundwater, surface water, air and biota (where
applicable);
identify the potentid effects of contaminants on public hedth, the environment and building
structures,
provide a comprehensive geological and hydrogeological assessment;
consder the adequacy and completeness of al information available to be used in making
decisions on remediation, or management of contamination; and
document al community consultation undertaken.

The list of information required by the DEP to be contained within a DS| report is provided
in Appendix B of this guideline.
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2.2.2 Sampling and Analysis Plan

Prior to completing a DSl, a site-specific sampling and analysis plan is required to determine:
- the objectives of the investigation,;
data quality objectives;
appropriate sampling methods;
sampling locations (e.g. type, depth, number);
sample preservation and handling requirements; and
quality assurance/quality control (QA/QC).

The sampling and analysis plan should be developed based upon the findings of the preliminary site
investigations, and should teke into account Site conditions and potentia contaminants.  Further
information on developing a sampling and analysis plan is provided in the Development of Sampling
and Analysis Programs (DEP, 2001) guideline.

2.2.3 Risk Assessment

The appropriate se of assessment criteria is an important component in the assessment of identified
contaminated sites. It is particularly important to be able to select the most appropriate criteria for use
in arange of environmental settings and land-use scenarios which take into consideration the protection
of human health, ecology, groundwater, structures and aesthetics. Refer to the Assessment Levels for
Soil, Sediment and Water (DEP, 2001) guidelines, for further details.

An assessment of risk must be made in the early stages of a DS, and may warrant its own individual
report, separate to the DSI report. A preliminary assessment of human health and ecologica risks may
be undertaken during the preliminary site investigation, by comparing concentrations of contaminants
against existing health and ecologica levels. However, where a potentia for risk is identified, a site
specific risk assessment may be required to characterise and quantify the risk and to develop
appropriate risk management strategies.

It should be noted that undertaking a risk assessment is one of a number of options for
identifying and managing risks associated with contaminated sites.

Where a proponent/practitioner chooses, site-specific response/remediation levels can be developed
from appropriate risk assessment methodologies.

Schedule B(4) Guideline on Health Risk Assessment Methodology and Schedule B(5) Guideline on
Ecological Risk Assessment of the NEPM (NEPC, 1999) detail the processes involved in human
hedlth risk and ecological risk assessment, respectively.

The Health Department WA should be contacted for specific guidance on health risk
assessment.

If a dte investigation indicates that the site poses unacceptable risks to human health or the
environment, on-site or off-gte, and under either the present or the proposed land use, then a Site
Management Plan needs to be developed and implemented.
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2.3 STAGE THREE - SITE MANAGEMENT PLAN
2.3.1 Site Management Plan Requirements

The development of a Site Management Plan (SMP) involves the sdection of an effective
management strategy which is practical, achieves the desred outcomes and is socidly and
environmentally acceptable.

The SMP should address:
specific data gaps identified during detailed site investigations;
identify the additional information required for the sdection and/or design of remedia and/or
management options (e.g. active remediation, risk mitigation);
identify the required baseline data for sites subject to monitored natura attenuation (passive
remediation); and
document the community consultation process undertaken, and demonstrate how the community’s
input was taken into consideration when choosing the management strategy for the site (refer to
the Community Consultation (DEP, 2001) guideline for further information.).

Where remediation, passive or active, of the site is the chosen management strategy, the SMP should:

- detall the chosen remediation strategy including ongoing monitoring (e.g. monitored natural
atenuation);
provide an outline of remediation objectives;
compare the chosen remedial strategy against other available remedial strategies and justify the
choice. The Environmental Protection Authority’s (EPA, 2000) Guidance for the Assessment of
Environmental Factors: Guidance Statement for Remediation Hierarchy for Contaminated
Land No. 17 should be considered for remedial strategy comparison;
provide details of decommissioning and remova of infrastructure, where applicable;
provide details of location(s) of any off-ste disposal sites used, volumes of waste requiring off-site
disposal, soil/groundwater handling requirements and vehicle washdown;
establish environmental safeguards to protect on-site and off-site receptors (e.g. dust
management, odour and noise control, waste management, site security); and
establish performance indicators, to be validated through monitoring to avoid contamination
rebound in the long term and to ensure successful remediation.

For large-scale projects, a stand alone SMP may be necessary, whereas in small-scale
projects a chapter within the DSI report may adequately address the requirements of the
SMP.

The fundamental god of contaminated site management is to mitigate the threat to, and provide
protection for, human heath and the environment, as well as ensuring the site is acceptable and safe
for the beneficia use of the land and groundwater, whether it be a continuation of its existing use or
potentia future uses.

The information to be considered when preparing a SMP is provided in Appendix C of this
guideline.
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2.3.2 Remediation Method

The decision-making process involved in selecting the appropriate remediad method(s) or management
strategies for a site should be summarised in the SMP to ensure that al relevant factors relating to the
ste have been taken into consideration. The Guidance for the Assessment of Environmental
Factors: Guidance Statement for Remediation Hierarchy for Contaminated Land No. 17 (EPA,
2000) recommends the following preferred hierarchy of remedia approaches for managing
contaminated soils:

on-site treatment of the soil so that the contaminant is either destroyed or the associated risk is

reduced to an acceptable level; and/or

off-gite treatment of excavated soil which, depending on the residua levels of contamination in the

treated material, is then returned to the site.

Disposa of contaminated materid to an gpproved waste disposal site facility or landfill or ‘cap and
contain’ management options will only be considered if:
treatment of the contaminated material is shown or demonstrated not to be practicable;
options to dispose to landfill or ‘cap and contain’ are undertaken in an environmentally acceptable
manner; and

the risk of disturbance of the contaminant exceeds the risk of leaving it undisturbed and contained
on site (only relates to on-site containment).

Any ‘cap and contain’ management options should be considered against the Guidelines for
the Assessment of On-Site Containment of Contaminated Soils (ANZECC, 1999).

Where a remedia and/or management method is not consistent with the above hierarchy, the report
should detail the reasons for deviating from the preferred hierarchy and justify the chosen option
against other available technol ogiesymanagement options.

The various remediation or management options should be presented to, and discussed with, the
community as part of the community consultation process. The SMP should document the
community’s input in the decision-making process involved in the selection of preferred remedial and/or
management options. Further guidance is provided in the Community Consultation (DEP, 2001)
guideline.

Natural attenuation is often presented as a remedial method for groundwater. Although it is recognised
that natura attenuation may be an effective, inexpensive clean-up option and in some cases the most
appropriate way to remediate a sSite, it is not the DEP's preferred method of management or
remediation of groundwater. As with any remedia option, natura attenuation should be evauated for
its appropriateness based on the risks, the site characteristics, and the potentia to achieve remediation
a a site. Before considering natura attenuation, the capacity for the aguifer to attenuate the
contaminants of concern needs to be demonstrated.

To be accepted as a viable remedy, natura attenuation needs to be used in the context of a carefully
controlled and monitored site clean-up approach, including primary and secondary source removal.
Because the rates of natural degradation processes are typically dow, long term groundwater
monitoring is necessary to demonstrate that contaminant concentrations are decreasing at a rate
sufficient to ensure that they will not become a threat to human health or the environment, and that
trangport through the subsurface is as predicted.

Where contamination has migrated beyond the boundaries of the subject site (e.g. via groundwater,
dust, deposition of tailings, soil etc), and is impacting, or has the potentid to impact, the beneficia use of
neighbouring properties, minimisng the impact and restoring the identified beneficia use, within the
shortest timeframe possible, are key objectives when considering remedial/management options.

12
Decemher 2001 V1




Informing the loca community (e.g. neighbouring residentyaffected parties) of the contamination
status, the outcomes of investigative works, and seeking input into remedia/management decision-
making is also of paramount importance. Refer to the DEP's Community Consultation (2001)
guideline for assistance.

All remediation carried out must be validated & a means of accountability. Confirmation of site
validation is required before a certificate of contamination audit can be issued by the DEP. The
Development of Sampling and Analysis Programs (DEP, 2001) guideline provides further guidance
on sSte vdidation.

2.4  STAGE FOUR - REMEDIATION, VALIDATION AND ONGOING MANAGEMENT

2.4.1 Remediation and Validation Reporting

Post-remediation validation enables the success of the remediation to be assessed. The remediation
and validation report should clearly demondtrate that the land is suitable for its current or intended use,
that the beneficial use of groundwater or surface water is not compromised and that al the objectives
of the remediation have been achieved and accounted for.

The remediation and validation report should:
- document methods of remediation including excavation of soil (volumes), the off-site destination

and/or treatment of contaminated media;
detail the validation sampling undertaken to prove that the previoudy identified contaminants no
longer pose arisk to the environment and/or human receptors;
compare monitoring data with pre-determined remediation levels or site specific generated criteria;
identify and include proof of any necessary approvals and licences required by regulatory
authorities;
provide details of completed remediation; and
document proposed land use(s) and suitability of the site for the landuse(s).

Where remedia targets have not been met, reasons must be stated and a management strategy
proposed to ensure that the land and groundwater, on-site and off-site, is not subjected to unacceptable
risk.

2.4.2 Ongoing Management/Monitoring Reporting

Many contaminated sites will require some form of post-remediation monitoring to avoid problems
associated with contamination rebound. Ongoing monitoring is aso required where groundwater is
contaminated, to determine the performance of the remedia works or support natural attenuation, or
where on-site containment (‘ cap and contain’) is proposed.

The development of an ongoing monitoring program is recommended to ensure the effective
management of the contamination.

The ongoing monitoring program should document the following:

- identify dl responsible parties and detail commitments to the monitoring program;
provide timeframes (e.g. commencement and expected length of program);
monitoring locations,
frequency of monitoring;
methodology of monitoring, including field and laboratory techniques;
monitoring parameters,
any pre-determined trigger levels for further action, i.e. to trigger active remediation;
frequency of reporting; and
parties to be reported to (this may include certain community groups).
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3. INFORMATION REQUIRED FOR REPORTING
3.1 MANDATORY REPORTING

Checklists are provided in Appendix A to Appendix D that list the information which should be
consdered when reporting to the DEP on the various stages of investigation, remediation and
validation. The checklists cover a broad spectrum of information and, in most cases, does not need to
be followed as a definitive checklist. The DEP acknowledges that the level of information required for
reporting is site specific and relates to a number of variables such as the magnitude of contamination,
the contaminated media involved and the complexity of the issues.

Some information is however, mandatory. The provision of this information is required by the DEP
regardiess of the site. The following information is mandatory:

site identification (including certificates of title, co-ordinates of site boundaries);

executive summary (including the Site Summary Form);

scope of work;

basis for adoption of assessment levels;

quality assurance/quality control (QA/QC) protocols for field and laboratory work;

results; and

conclusions and recommendations.

The DEP requires the certificates of title (hardcopy) and the co-ordinates of site boundaries
(eastings/northings) to establish a legal description of a site. If this information is not
provided, assessment of the report(s) will not proceed.

Where a practitioner chooses to deviate from the mandatory information requirements of the checklist,
the deviations should be highlighted and clear reasons should be given for the deviation from the
standard format.

Congderation of the information provided in the checklists will facilitate consistent reporting and aid in
the efficient and accurate assessment of contaminated land and groundwater by the DEP. Individual
checklists are provided for each of the mgor stages of investigation.

Where data reporting is not considered consistent, in either content or format, with this
guideline, the DEP may return thereport without assessing the infor mation.

3.2 SITE SUMMARY FORM — RECORD OF KNOWN OR SUSPECTED CONTAMINATED SITES

A Site Summary Form is provided in Appendix E which ligs the information required to enable the
DEP to maintain an accurate record of known or suspected contaminated sites, including the Public
Database of Confirmed Contaminated Sites. The Site Summary Form should be completed and
incorporated into the front of any report submitted to the DEP for assessment.

An electronic copy of the Site Summary Form is available on the DEP’'s website:
WWW.envir on.wa.gov.au

The DEP may return reports where the Site Summary Form has been omitted or not
adequately completed.
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4. GENERAL PRESENTATION REQUIREMENTS

4.1 GENERAL REQUIREMENTS

As recommended by the National Environment Protection Council (NEPC, 1999), reports should be
printed on A4 size paper, with a durable cover and ring binding to facilitate easy opening. Photographs
should be presented as origina prints or superior quality colour copies that adequately display the points
of interest.

Information should be presented in a logical sequence with appropriate subject headings to guide the
reader through the document.

Where it is deemed by the proponent/practitioner that more than one regulatory authority may be
required to review the reports, multiple copies should be provided to the DEP.

The report should clearly differentiate between factual data and the practitioner’s opinion and
conclusions relating to the contamination status and environmental condition of the site.  Assumptions
made by the practitioner in relation to the assessment, including sampling density, sample locations,
choice of analytes, off-site impacts and potertia groundwater contamination should aso be highlighted.

The following documentation should accompany the reports, where relevant:
- Site Summary Form;
Hardcopy(s) of Certificates of Title (including survey plan);
aligt of abbreviations,
QA/QC protocols for field and laboratory work;
chain of custody documents for al samples,
analytical results exhibiting NATA endorsement; and
borelogs and test pit logs.

Where sites comprise multiple contaminant types it is beneficia, both to the proponent/practitioner and
to the regulatory authorities, to provide tabulated information on:

actual/potential sources of contamination;

actua/potentia contaminants;

number of locations sampled for each source/area of contamination; and

analysis completed for each source/area of contamination.

This information provides a summary of ste findings and is useful in developing, or determining the
appropriateness of, a sampling and analysis program for the site. Examples of how this information can
be presented are provided in Appendix F, Table 1 and F2.

4.2  SITE DRAWINGS

All drawings should have, or show, as aminimum:
- anorth-facing arrow;
date drawing was drafted, name of draftsperson;
a scae appropriate to the size of the project and the level of detail required; and
site boundaries (it is useful to superimpose the site plan onto the certificate of title survey plan,
particularly where the site is comprised of a number of certificate of titles).
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Where applicable, drawings should include:

location of past and present infrastructure/equipment, including buildings, under ground and above
ground storage tanks, sumps,

location of past and present on-site or nearby off-site disposal sites;

digribution of imported fill;

presence of above and below ground services,

areas covered by impermesble sed (concrete, paving, bitumen and buildings);
direction of surface drainage and runoff;

direction of groundwater flow;

geological and aquifer cross sections,

s0il sample locations (on-site and off-site);

groundwater monitoring bore locations (including up-hydraulic gradient/background);
colour coded or differentiated contamination concentration contours,; and
excavation boundaries.

Where the size of the project and the leve of detail warrants drawings larger than A3, these should be
inserted into the report using a clear plastic pocket.

An example of appropriate data presentation is provided in Appendix F, Figure F1.

The inclusion of free hand drawings into final reports for assessment by the DEP is not
acceptable.

4.3 PRESENTATION OF ANALYTICAL RESULTS

Andytica results should be presented as originaly received from the laboratory, generaly as an
appendix. A summary of these results should be presented in tabulated form within the body of the
report as well as onto Site drawings, where appropriate.

Tabulated results should include the following:

- sample location (sample identification number);
depth of sample;
date and time sampled;
analytical parameters,
laboratory results;
levels against which results are compared; and
highlighted results (by underlining, shading or bold) where results exceed comparative levels.

An example of appropriate presentation of datais provided in Appendix F, Table F3.

Presenting analytica results on a site drawing(s) can often provide a clear representation of
contamination issues associated with the site. Sample locations, sample identification numbers, depths
and concentrations of contaminants can be displayed on a site drawing using a number of techniques to
expedite assessment and minimise cross referencing.

Schedule B(2) Guideline on Data Collection, Sample Design and Reporting of the NEPM
(NEPC, 1999) should be referenced for detailed guidance on the presentation of data.
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5. GLOSSARY

Analyte

ANZECC

Aquifer

ARMCANZ

Assessment

Assessment L evels

Background Concentrations

Beneficial Use

Bioavailability

Bore

BTEX

Clean Fill

Refers to any chemical compound, element a other parameter as
asubject for anaysis.

Audtralian and New Zealand Environment and Conservation
Coundil.

Rock or sediment in a geologica formation, or group of formations,
or pat of a formation which is capable of being permeated
permanently or intermittently and can thereby transmit water.

Agriculture and Resource Management Council of Audralia and
New Zealand.

Study of a sSite to determine possible and actual contaminants.
May involve a desktop review of the site and may aso include the
collection and analysis of soil, groundwater or sediment samples.

Guideline concentrations of contaminants adopted by the DEP to
use as a comparison against which to assess the presence and
severity of contamination at a Site.

Naturally occurring ambient concentrations in the local areas of a
site.

The use of the environment, or of any portion thereof, which

is—

() conducive to public benefit, public amenity, public safety,
public health or aesthetic enjoyment; or

(b) identified and declared under Section 35(2) of the
Environmental Protection Act 1986 (as amended) to be
a beneficial use to be protected under an approved palicy.

Availability of contaminants in a form in which organisms or biota
can assimilate contaminants e.g. contaminants being in a dissolved
state or capable of being solubilised once ingested.

A hole drilled into an aquifer for the purpose of monitoring or
extracting groundwater. Another common term is ‘well’.

Benzene, Toluene, Ethylbenzene, Xylene.
Materia that will have no harmful effects on the environment and
which condsts of rocks or soil arising from the excavation of

undisturbed material.

For materid not from a “clean excavation”, it must be validated to
have contaminants below Ecologica Investigation Levels.
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Community Consultation

Competent Professional

Composite Sample

Contaminant

Contaminant Rebound

Contaminated

Data Quality Objective (DQO)

Dense Non-Aqueous Phase
Liquid (DNAPL)

DEP

Detailed Site Investigation (DSI)

Development (of bores)

Diffuse Source

DME

Ecosystem

Conaultation with those individuals or groups who have an interest
in a (potentiadly) contaminated dte, its assessment and/or
remediation, or may be affected by it, including al stakeholdersin
theloca community and the wider community.

Possessing the skills, knowledge, experience, and judgement to
perform the assigned tasks or activities satisfactorily.

The bulking and thorough mixing of equa quantities of soil samples
collected from more than one sample location to form a single ol
sample for chemical analyss.

A substance which has the potentia to present a risk of harm to
human health or any environmental value.

Occurs when residual non-aqueous phase liquid (NAPL), sorbed or
otherwise immobilised contaminants, are re-dissoolved into the
groundwater.

In relation to land or underground water, means that a substance is
present in, on or under that land or in that underground water, at a
concentration that presents, or has the potential to present, arisk of
harm to human health or any environmental vaue.

Qualitative and quantitative statements which specify the quality of
the data required.

Non-agueous substances which have an average density greater
than water (specific gravity greater than 1) and therefore generally
sink in water.

Department of Environmenta Protection.

An investigation which confirms and delinestes potential or actual
contamination through a comprehensive sampling program.

The removd of fines (including drilling mud) from the aquifer
immediately surrounding the bore and creating a filter zone around
the bore that prevents further movement of aguifer particles into
the bore.

Widespread sources of contamination such as the contents of
landfill dtes, resdentid aeas or large industrid complexes
containing a number of point sources.

Department of Minerals and Energy.

Unit including a community of organiams, the physicd and
chemical environment of that community, and al the interactions
among those organisms and between the organisms and their
environment.
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ElIL sl

Environmental Value

FID

Groundwater (also Underground
Water)

HI L il

Hydraulic Gradient
Hydr ogeology
Interim Sediment Quality

Guidelines-Low (1SQG-L ow)

Interim Sediment Quality
Guidelines-High (1SQG-High)

Investigation Levels

Landfill

Light Non-Aqueous Phase Liquid
(LNAPL)

Local Community

Ecologica Investigation Level. EIL for soil is the concentration of
a contaminant below which adverse impacts upon site-specific
ecologicd values are unlikely to occur.

Beneficid use or an ecosystem hedlth condition, which requires
protection from activities which may degrade, impair or destroy it.

Flame lonisation Detector.

All waters occurring below the land surface.

Health Investigation Levels. HILs are utilised to assess

contamination where;

(@) thereis no adverse impact, or little potential for any adverse
impact, to the environment, or the environmental vaue or
beneficial use of an environmental receptor; and therefore

(b) the adverse impacts arising from contamination at a Site are to

human hedlth only.

The change in the static head (of groundwater) per unit of distance
in agiven direction.

The study of groundwater, especidly relating to the digtribution of
aquifers, groundwater flow and groundwater quality.

Probable-effects concentrations below which biologica effects
would rarely occur.

Probable-effects concentrations below which biological effects
would possibly occur. Concentrations at or above the I1SQG-High
represent a probable-effects range within which effects would be
expected to frequently occur.

The concentration of a contaminant above which further
investigation, evauation and possibly remediation will be required.

For the purposes of disposing of contaminated materid, landfill
means a Ste used for disposal of solid materid by buria in the
ground that is licensed as a landfill under the Environmental
Protection Act 1986.

Non-aqueous substances which have an average density less than
water (specific gravity of less than 1) and therefore generaly float
on water, e.g. petrol.

Those individuals and/or groups residing in the locality where a
contaminated Site assessment and/or remediation is to be
conducted and who may be affected by the activities and/or
possible site contamination physically (e.g. through risks to hedth
or the environment, loss of amenity) or non-physicaly (e.g. due to
concern about possible contamination).
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NATA

Natural Attenuation

NEPC
NEPM
NHMRC
PID

Point Source

Practitioners

Preliminary Site I nvestigation
(PSI)

Public Drinking Water Source
Area (PDWSA)

Receptor

Remediation

Residual/Remaining
Soil/Groundwater

Response L evel

Risk Assessment

Sample Pattern

National Association of Testing Authorities.

Reliance on natura processes, including various physica, chemical
or biologica processes, that, under favourable conditions, act
without human intervention to reduce the mass, toxicity, mohility,
volume or concentration of contaminants in soil, sediment or
groundwater. These in situ processes include biodegradation,
disperson, dilution, sorption, volatlisation, chemicd or biologicd
stabilisation, transformation or destruction of contaminants.

National Environment Protection Council.
National Environment Protection Measure.
National Health and Medica Research Council.
Photoionisation Detector.

Localised source of contamination such as storage tanks, pumps
and drums.

Suitably qualified professionas with experience in environmental
investigations and management.

An investigation consisting of a desktop study, a detailed site
ingpection and, where appropriate, limited sampling.  The
preliminary dite investigation should be of such scope as to be
aufficient to indicate whether contamination is present or likely to
be present and to determine whether a detailed site investigation
should be conducted. Information gathered during a PSI is used to
design aDSl.

An area dlocated for the collection/abstraction of water for public
drinking water supply.

The entity that may be adversely affected by contact with or
exposure to a contaminant of concern.

Action taken to diminate, limit, correct, counteract, mitigate or
remove any contaminant or the negative effects on the
environment or human health of any contaminant.

Soil/groundwater remaining after contaminated soil/groundwater
has been removed.

Concentration of a contaminant at a specific site based on a site
assessment for which some form of response is required, to
provide an adequate margin of safety to protect public health
and/or the environment.

Process of estimating the potential impact of a chemical, biological
or physica agent on humans, plants, animals and the ecology.

The location of sampling points within a sampling area.
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Saturated Zone

Sediment

Separ ate Phase Hydr ocarbons
(also referred to as Phase-
Separated Hydrocarbons)

Site
Stakeholder

Underground Storage Tank
(UsT)

Underground Water Pollution

Control Area (UWPCA)

Validation

Watertable

Water Reserve

Well

Wider Community

WRC

Sampling and Anaysis Program.

The zone within an aquifer in which al the pores and rock
fractures are filled with water.

Loose particles of sand, clay, st and other substances that settle at
the bottom of a body of water. Sediment can derive from the
erosion of soil or from the decomposition of plants and animals.

Differences in the physical and chemical properties of water and
Non-Aqueous Phase Liquids (NAPLS) results in a physica
interface between the liquids, which prevents the liquids from
mixing.

An area of land or underground water.
One who has an interest in a project or who may be affected by it.

A tank that:

a) is currently, or has historically been used for the storage of
environmentally hazardous substances such as, but not limited
to, petroleum products, acids and alkalis, and

b) isfully or partidly buried.

An area gazetted under the Metropolitan Water Supply and
Drainage Act 1909 to protect groundwater resources used for
public drinking water supply. Within these areas restrictions apply
to activities which may pollute the groundwater.

The process of demonstrating that a site has been remediated
successfully.  Involves the collection and analysis of samples to
demonstrate that contaminant concentrations are below acceptable
limits and do not pose arisk to human health or the environment.

The surface of an unconfined aquifer or confining bed at which the
pore water pressure is atmospheric. It can be measured by
ingaling groundwater bores into the zone of saturation and
measuring the water level in those bores.

An area gazetted under the Country Areas Water Supply Act
1947 to protect groundwater resources used for public drinking
water supply. Within these areas restrictions apply to activities
which may pollute the groundwater.

Refer to Bore.
Individuals and/or groups, not necessarily residing in the locality of
a contaminated site assessment/remediation, who may have an

interest in the assessment/remediation.

Water and Rivers Commission.
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APPENDIX A. PRELIMINARY SITE INVESTIGATION

Report Sections

Information to beincluded, whererelevant

Comments

A-1

Executive Summary

Background

Objectives of the investigation

Scope of work

Summary of analytical results (where applicable)
Summary of conclusions and recommendations
Site Summary Form

Mandatory information

A-2 Clear statement of the scope of work . .
Mandatory information
Scope of Work
A-3 Street number, ot number, street name and suburb

Site ldentification

Common title/name of site (e.g Tom Brown’s Tyres)

Certificates of title (copy of document including survey plan)
Co-ordinates of site boundaries (Northings/Eastings — specify datum
set)

Locality map

Current site plan showing infrastructure, scale bar, north arrow, local
environmentally significant features

Local Government Authority

Mandatory information

A-4
Site History

Land owner - past and present

Zoning - previous, present and proposed

Land use - previous, present and proposed (including chronological
list of site uses, indicating information gaps and unoccupied periods)
Heritage (including Aborigina heritage pursuant to Aboriginal
Heritage Act 1972)

Surrounding land use and zoning — historical, present and proposed
Review of aerial photographs — current and historical

Site photographs (with date, location indicated on site plan,
direction photo was taken)

Inventory of chemicals, identified potential contaminants, wastes
and by -products associated with site uses

Possible contamination sources and potential impacts

Description of manufacturing processes

Details and locations of past and present underground and
aboveground storage tanks

Product spill and loss history

Dischargesto land, water and air

Disposal locations (e.g. soakwell, landfill)

Relevant complaint history

Local knowledge of site representatives, residents, staff (both
present and former)

Summary of local literature about the site, including newspaper
articles

Details of relevant licences, approvals and trade waste agreements
Local usage of ground/surface waters, and location of groundwater
bores

Integrity assessment (assessment of the accuracy of information)

Include readily available
information, where
applicable
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PRELIMINARY SITE INVESTIGATION (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

Topography

Condition at site boundary such as type and condition of fencing,
soil stability and erosion

Visible signs of contamination, such as discolouration or staining of
soil, bare soil patches - both on-site, and off-site adjacent to site
boundary

Visible signs of vegetation stress

Presence of drums, wastes and fill material

A-5 Conditions of buildings and roads ) )
. . Odours Includereadily available
Site cond|t|orlsand . information, where
surrounding Quality of surface water

environment

The proportion of site sealed and unsealed, integrity of sedl, e.g. is

applicable

the concrete hardstand cracked?

Location and description of infrastructure, e.g. buildings

Preferential pathways for contaminants, e.g. underground services,
drains

Flood potential

Residents in close proximity to site

Details of any relevant local sensitive environment, eg. water
courses, wetlands, local habitat areas

Soil stratigraphy using recognized geologica classification method
Location and extent of imported and locally derived fill

Description of actual/potential contaminants

Detailed description of the location, design and construction of all
on-sitewells

Description and location of springs and wells within a 1km radius of
the site

Known or expected depth to groundwater table

Presence of multi-layered aquifer (investigations may result in cross-
contamination of aguifers if detailed knowledge of site conditions | Thisisgenerally a desktop
A-6 and contaminants are not known) assessment - include
Direction and rate of groundwater flow readily available
Permesability of strata on the site information, where
Direction of surface water runoff applicable.
Groundwater discharge location

Ambient groundwater quality

Groundwater/surface water interaction

Groundwater conditions (e.g unconfined, confined, ephemeral and
perched)

Beneficial use of groundwater in the vicinity such as public drinking
water supply and source areas, domestic irrigation, aguatic
ecosystems, and the potential impacts on these uses

L ocation of sensitive receptors/users

Preferential migratory pathways

Geology and
Hydr ogeology

A-7 - Refer to the Development of Sampling and Analysis Programs
(DEP, 2001) guideine.

Sampling and Mandatory information,
analysisplan and wher e sampling was
sampling undertaken
methodology
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PRELIMINARY SITE INVESTIGATION (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

A-8

Field quality
assurance and quality
control (QA/QC)

Decontamination procedures carried out between sampling events
Logs for each sample collected including time, location, initias of
sampler, duplicate type, chemical analyses to be performed, site
observations

Chain of custody identifying (for each sample), the sampler, nature
of the sample, collection date and time, analyses to be performed,
sample preservation method, departure time from the site

Statement of duplicate frequency

Field blank results

Background sample results

Rinsate sample results

Field instrument calibrations (where applicable)

Mandatory information,
wher e sampling was
undertaken

Where an organisation has
developed a protocol
document which has been
ratified by the DEP, the
organisation need only
referenceit in thereport,
or highlight where
deviations from the
standard procedures have
occurred.

A copy of signed chain-of-custody forms acknowledging receipt
date and time, identity of samplesincluded in shipments

Record of holding times and a comparison with methods
specification

Analytical methods used

Laboratory accreditation for analytical methods used

Sample splitting techniques

Mandatory information,
wher e sampling was

A9 Description of surrogates and spikes used undertaken.
Laboratory QA/QC Per cent recoveries of spikes and surrogates
Instrument and method detection limits
Matrix or practical quantification limits
Standard solution results
Reference sample resultsy Reference check sample results
Laboratory duplicate and blanks results
Evaluation of al QA/QC information listed above against the stated
data quality objectives (DQO), including discussion of:
documentation  completeness, data  completeness, data
comparability, data representativeness, precision and accuracy of
both sampling and analysis for each analyte in each environmental
A-10 matr_ix .informing data users of the reliability, unreliability or Mandatory information,
qualitative value of the data )
QA/IQC Qata Data comparability checks, which should include collection and where sampling was
evaluation analysis of samples by different personnel, use of different undertaken
methodologies, collection and analysis by the same personnel using
the same methods but at different times, spatial and temporal
changes (because of the environmental dynamics)
Relative per cent differences for intra and inter-laboratory
duplicates
Tablelisting all selected assessment levels and references
A-11

Basisfor adoption of
assessment levels

Rationale for and appropriateness of the slection of assessment
levels

Assumptions and limitations of assessment levels

Adjustment of assessment levels for composite sampling

Mandatory information

27
Decemher 2001 V1




PRELIMINARY SITE INVESTIGATION (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

Summary of previous results, if appropriate
Summary of al results (in atable that shows essential details such as
numbers and sampling depths, assessment levels, highlights all

Mandatory information,

A-12 results exceeding the levels) wher e sampling was
Results Site plan showing al sample locations, sample identification
- undertaken

numbers and sampling depths

Site plan showing the extent of soil and groundwater contamination

exceeding selected assessment levels for each sampling depth

Assessment of type of all environmental contamination e.g. soil, soil

gas and groundwater

Assessment of extent of soil and groundwater contamination, Include readily available
A-13 including off-site effects

Sitecharacteristics

Assessment of the chemical degradation

Assessment of possible exposure routes and exposed populations
(human and ecologicd)

Assessment of receiving environment’ s sensitivity

information, where
applicable

A-14
Community
Consultation

Details of stakeholders (individuals and groups) consulted

Summary of information provided to stakeholders (e.g. minutes of
meetings, informative flyers)

Input and comments received from stakeholders

Details of how stakeholder input was considered in decision-making
Refer to Community Consultation (DEP, 2001) guideline

Include information where
community consultation
was undertaken.

A-15

Conclusionsand
recommendations

Brief summary of all findings

Assumptions used in reaching the conclusions

Extent of uncertaintiesin the results

A clear statement that the consultant considers the subject site to be
suitable for the proposed use (where applicable)

Recommendations of further sampling and/or remedial measures

considered by the consultant to deem the site suitable for the

proposed use (where applicable)

A statement detailing al limitations and constraints on the use of the
site (where applicable)

Mandatory information

A-16
HESP

Confirm that Health, Safety & Environmental Plan (HSEP) has been
completed and submitted to WorkSafe WA

A copy of the HSEP isnot
required by the DEP.
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APPENDIX B

DETAILED SITE INVESTIGATION
CHECKLIST OF REPORTING REQUIREMENTS
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APPENDIX B. DETAILED SITE INVESTIGATION

Report sections

Information to beincluded, whererelevant

Comments

B-1

Executive Summary

Background

Objectives of the investigation

Scope of work

Summary of analytical results (where applicable)
Summary of conclusions and recommendations
Site Summary Form

Mandatory information

B-2 Clear statement of the scope of work . .
Mandatory information
Scope of Work

Street number, ot number, street name and suburb

Common titl e/_name of site(e.g Tom Erown.s Tyres) The Summary Site Form

Certificate of title (copy of document including survey plan) . . .

. . . . . . isadeguateif detailed

B-3 Co-ordinates of site boundaries (Northings/Eastings — specify datum

Site | dentification

set)

Locality map

Current site plan showing infrastructure, scale bar, north arrow, local
environmentally significant features

Local Government Authority

information was provided
tothe DEPin a
referenced previous
report.

B-4
Site History

Land owner - past and present

Zoning - previous, present and proposed

Land use - previous, present and proposed (including chronological
list of site uses, indicating information gaps and unoccupied periods)
Heritage (including Aborigina heritage pursuant to Aboriginal
Heritage Act 1972)

Surrounding land use and zoning — historical, present and proposed
Review of aerial photographs — current and historical

Site photographs (with date, location indicated on site plan,
direction photo was taken)

Inventory of chemicals, wastes and by-products associated with site
uses

Possible contamination sources and potential impacts

Description of manufacturing processes

Details and locations of current and former underground and
aboveground storage tanks

Product spill and loss history

Dischargesto land, water and air

Disposal locations (e.g. soakwell, landfill)

Relevant complaint history

Local knowledge of residents, staff (both present and former)
Summary of local literature about the site, including newspaper
articles

Details of relevant licences, approvals and trade waste agreements
Historical land use of adjacent land

Local usage of ground/surface waters, and location of groundwater
bores

Integrity assessment (assessment of the accuracy of information)

A brief summary of the
site history isadequateif
detailed information was
provided tothe DEP in a

referenced previous
report.
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DETAILED SITE INVESTIGATION (CONT.)

Report Sections

Information to beincluded, whererelevant

Comments

B-5
Site conditionsand

surrounding
environment

Topography

Condition at site boundary such as type and condition of fencing,
soil stability and erosion

Visible signs of contamination, such as discolouration or staining of
soil, bare soil patches - both on-site, and off-site adjacent to site
boundary

Visible signs of vegetation stress

Presence of drums, wastes and fill material

Conditions of buildings and roads

Odours

Quality of surface water

The proportion of site sealed and unsealed, integrity of sedl, e.g. is
the concrete hardstand cracked

Preferential pathways for contaminants, e.g. underground services,
drains

Flood potential

Residents in close proximity to site

Details of any relevant local sensitive environment, eg. water
courses, wetlands, local habitat areas

A brief summary of the
site conditionsis
adequateif detailed
information was provided
totheDEPina
referenced previous
report.

Soil stratigraphy using recognized geologica classification method
Location and extent of imported and locally derived fill

Description of soil contamination, actual/potential contaminants
(solubility, density, stability, persistence and partitioning
characteristics)

Site borehole logs or test pit logs showing stratigraphy

Detailed description of the location, design and construction of on-
stewells

Description and location of springs and wells within a 1km radius of
the site

Known or expected depth to groundwater table

Presence of multi-layered aquifer (investigations may result in cross-

A brief summary of the
geology & hydrogeology

B-6 contamination of aquifers if detailed knowledge of site conditions isadequateif detailed
Geology and and contaminants are not known) information was provided
Hydr ogeology Direction and rate of groundwater flow totheDEPina
Permesability of strata on the site referenced previous
Direction of surface water runoff report.
Groundwater discharge location
Ambient groundwater quality
Groundwater/surface water interaction
Groundwater conditions (e.g unconfined, confined, ephemeral and
perched)
Beneficial use of groundwater in the vicinity such as public drinking
water supply and source areas, domestic irrigation, aguatic
ecosystems, and the potential impacts on these uses
L ocation of sensitive receptors/users
Preferential migratory pathways
B-7 Refer to the Development of Sampling and Analysis Programs
Sampling and (DEP, 2001) guideline. Mandatory information,
analysis plan and wher e sampling was
sampling undertaken
methodology
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DETAILED SITE INVESTIGATION (CONT.)

Report Sections

Infor mation to be included, wher e relevant

Comments

B-8

Field quality
assurance quality
control (QA/QC)

Decontamination procedures carried out between sampling events
Logs for each sample collected including time, location, initias of
sampler, duplicate type, chemical analyses to be performed, site
observations

Chain of custody identifying (for each sample), the sampler, nature
of the sample, collection date and time, analyses to be performed,
sample preservation method, departure time from the site

Statement of duplicate frequency

Field blank results

Background sample results

Rinsate sample results

Field instrument calibrations (when applicable)

Wher e an organisation
has developed a protocol
document which has been
ratified by the DEP, the
organisation need only
referenceit in thereport,
or highlight where
deviations from the
standard procedures have
occurred.

B-9

Laboratory quality
assurance quality
control (QA/QC)

A copy of signed chain-of-custody forms acknowledging receipt
date and time, identity of samplesincluded in shipments

Record of holding times and a comparison with methods
specification

Analytical methods used

Laboratory accreditation for analytical methods used

Sample splitting techniques

Description of surrogates and spikes used

Per cent recoveries of spikes and surrogates

Instrument and method detection limits

Matrix or practical quantification limits

Standard solution results

Reference sampl e results/ Reference check sample results
Laboratory duplicate and blanks results

Mandatory information

B-10

QA/QC data
evaluation

Evauation of all QA/QC information listed above against the stated
data quality objectives (DQO), including discussion of:
documentation  completeness, data completeness, data
comparability, data representativeness, precision and accuracy of
both sampling and analysis for each analyte in each environmental
matrix informing data users of the reliability, unreliability or
qualitative value of the data

Data comparability checks, which should include collection and
analysis of samples by different personnel, use of different
methodologies, collection and analysis by the same personnel using
the same methods but at different times, spatial and temporal
changes (because of the environmental dynamics)

Mandatory information

B-11

Basisfor adoption of
assessment levels

Tablelisting all selected assessment levels and references

Rationale for and appropriateness of the selection of assessment
levels

Assumptions and limitations of assessment levels

Adjustment of assessment levels for composite sampling

Mandatory information

B-12
Results

Summary of previous results, if appropriate

Summary of al results (in atable that shows essential details such as
numbers and sampling depths, assessment levels, highlights all
results exceeding the levels)

Site plan showing al sample locations, sample identification
numbers and sampling depths

Site plan showing the extent of soil and groundwater contamination
exceeding selected assessment levels for each sampling depth

Mandatory information
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DETAILED SITE INVESTIGATION (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

B-13
Site characteristics

Assessment of type of all environmental contamination e.g. soil, soil
gas and groundwater

Assessment of extent of soil and groundwater contamination,
including off-site effects

Assessment of the chemical degradation

Assessment of possible exposure routes and exposed populations
(human and ecologicd)

Assessment of receiving environment’ s sensitivity

Include infor mation,
where applicable

B-14

Health risk
assessment

Data collection and eval uation of the chemical condition of the site
Toxicity assessment of contaminants, involving the nature of
adverse effects related to the exposure

Exposure assessment of contaminants, involving the estimation of
frequency, extent and duration of exposures in the past, present and
in the future

Identification of exposure populations

Discussion of assumptions

Risk management decisions based on outcome of the assessment
Refer to Schedule B(4) Guideline on Health Risk Assessment
Methodology of the NEPM (NEPC, 1999) and the Heath
Department (WA) where a detailed health risk assessment is to be
undertaken

May warrant an
individual report if
detailed health risk

assessment isrequired

B-15

Ecological risk
assessment

Problem identification, site history, extent and degree of
contamination versus most relevant generic assessment levels
Receptor identification, identifying the ecological values requiring
protection e.g. what species are at risk?

Exposure assessment

Toxicity assessment, toxicity effects of contaminants and sensitivity
of receptors, potential impact to the identified ecological value
Discussion of assumptions

Risk management decisions based on outcome of the assessment
Refer to Schedule B(5) Guideline on Ecological Risk Assessment of
the NEPM (NEPC, 1999) when undertaking a detailed ecological risk
assessment

May warrant an
individual report if
detailed ecological risk
assessment isrequired

B-16

Community
Consultation

Details of stakeholders (individuals and groups) consulted

Summary of information provided to stakeholders (e.g. minutes of
meetings, informative flyers)

Input and comments received from stakeholders

Details of how stakeholder input was considered in decision-making
Brief description of community consultation undertaken during
previous stages of site investigation, if details have aready been
submitted to DEP in previous report(s)

Refer to Community Consultation (DEP, 2001) guideline

Include infor mation
where community
consultation was
undertaken

B-17
Conclusionsand
recommendations

Brief summary of al findings confirming sources of contamination
Assumptions used in reaching the conclusions

Extent of uncertainties in the results

A clear statement that the consultant considers the subject site to be
suitable for the proposed use (where applicable)

Recommendations of further sampling and/or remedial measures
considered by the consultant to deem the site suitable for the
proposed use (where applicable)

A statement detailing al limitations and constraints on the use of the
site (where applicable)

Mandatory information
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DETAILED SITE INVESTIGATION (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

B-18
HSEP

Confirm that Health, Safety & Environmental Plan (HSEP) has been
completed and submitted to WorkSafe WA

A copy of the HSEP is not
required by the DEP.
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APPENDIX C

SITE MANAGEMENT PLAN
CHECKLIST OF REPORTING REQUIREMENTS
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APPENDIX C. SITE MANAGEMENT PLAN

Report sections

Information to beincluded, whererelevant

Comments

C-1

Executive Summary

Background

Objectives of the site management plan

Scope of work

Summary of previous investigations (where applicable)
Summary of conclusions and recommendations

Site Summary Form

Mandatory information

C-2 Clear statement of the scope of work . .
Mandatory information
Scope of Work
Street number, ot number, street name and suburb
Common title/name of site (e.g Tom Brown’s Tyres)
Certificates of title (copy of document including survey plan) The Summary Site Form
c-3 Co-ordinates of site boundaries (Northings/Eastings— specify datum | (Appendix E) is adequate if

Site | dentification

set)

Locality map

Current site plan showing infrastructure, scale bar, north arrow, local
environmentally significant features

Local Government Authority

detailed information was
providedtothe DEP in a
referenced previousreport.

C-4
Site History

Land owner - past and present

Zoning - previous, present and proposed (including chronological
list of site uses, indicating information gaps and unoccupied periods)
Land use - previous, present and proposed

Heritage (including Aboriginal heritage pursuant to Aboriginal
Heritage Act 1972)

Surrounding land use and zoning — historical, present and proposed
Review of aerial photographs — current and historical

Site photographs (with date, location indicated on site plan,
direction photo was taken)

Inventory of chemicals, wastes and by-products associated with site
uses

Possible contamination sources and potential impacts

Description of manufacturing processes

Details and locations of current and former underground and
aboveground storage tanks

Product spill and loss history

Dischargesto land, water and air

Disposal locations (e.g. soakwell, landfill)

Relevant complaint history

Local knowledge of residents, staff (both present and former)
Summary of local literature about the site, including newspaper
articles

Details of relevant licences, approvals and trade waste agreements
Historical land use of adjacent land

Local usage of ground/surface waters, and location of groundwater
bores

A brief summary of the site
history isadequate if
detailed information was
provided tothe DEP in a
referenced previousreport.
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SITE MANAGEMENT PLAN (CONT.)

Report sections

I nformation to be included, wherereevant

Comments

Topography

Condition at site boundary such as type and condition of fencing,
soil stability and erosion

Visible signs of contamination, such as discolouration or staining of
soil, bare soil patches - both on-site, and off-site adjacent to site
boundary

Visible signs of vegetation stress

Presence of drums, wastes and fill material

A brief summary of the site

] C5 Conditions of buildings and roads conditionsisadequate if
Site cond|t|orlsand Odours detailed infor mation was
surroundmg Quality of surface water provided tothe DEPin a
environment The proportion of site sealed and unsealed, integrity of sedl, e.g. is | referenced previousreport.
the concrete hardstand cracked
Preferential pathways for contaminants, e.g. underground services,
drains
Flood potential
Residents in close proximity to site
Details of any relevant local sensitive environment, eg. water
courses, wetlands, local habitat areas
Soil stratigraphy using recognised geological classification method
Location and extent of imported and locally derived fill
Description of soil contamination, actual/potential contaminants
(solubility, density, stability, persistence and partitioning
characteristics)
Site borehole logs or test pit logs showing stratigraphy
Detailed description of the location, design and construction of on-
stewells
Description and location of springs and wells within a 1km radius of
the site
Known or expect.ed depth to groun_dwate_r taple . A brief summary of the
Presence of multi-layered aquifer (investigations may result in cross- .
C-6 contamination of aquifers if detailed knowledge of site conditions geo(l;;gy fatheyi(:r doe%zlggy 'S
Geology and ar.ld cqntami nants are not known) infor mZ?i on was provided to
Hydr ogeology Dlrectloq gnd rate of groundwr_:xter flow the DEP in a referenced
Permesability of strata on the site .
Direction of surface water runoff previcusreport.
Groundwater discharge location
Ambient groundwater chemistry
Groundwater/surface water interaction
Groundwater conditions (e.g unconfined, confined, ephemeral and
perched)
Beneficial use of groundwater in the vicinity such as public drinking
water supply and source areas, domestic irrigation, aguatic
ecosystems, and the potential impacts on these uses
L ocation of sensitive receptors/users
Preferential migratory pathways
Tablelisting all selected assessment levels and references
C-7

Basisfor adoption of
assessment lewvels

Rationale for and appropriateness of the selection of assessment
levels

Assumptions and limitations of assessment levels

Adjustment of assessment criteria for composite sampling

Mandatory information
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SITE MANAGEMENT PLAN (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

Summary of previous results, if appropriate
Summary of al results (in atable that shows essential details such as
numbers and sampling depths, assessment levels, highlights all

c8 restits exceeding thelevels) Mandatory information
Results Site plan showing al sample locations, sample identification
numbers and sampling depths
Site plan showing the extent of soil and groundwater contamination
exceeding selected assessment levels for each sampling depth
Assessment of type of all environmental contamination e.g. soil, soil
gas and groundwater
Assessment of extent of soil and groundwater contamination,
C-9 Include information, where

Site characteristics

including off-site effects

Assessment of the chemical degradation

Assessment of possible exposure routes and exposed populations
(human and ecologicd)

Assessment of receiving environment’ s sensitivity

applicable

Data collection and evaluation of the chemical condition of the site
Toxicity assessment of contaminants, involving the nature of
adverse effects related to the exposure

Exposure assessment of contaminants, involving the estimation of
frequency, extent and duration of exposuresin the past, present and

A brief summary of the
health risk assessment is

c-10 in the future . adequateif detailed
Health risk Idenufu_:amon of exposgre populations information was provided to
assessment D.l scussion of aswmp_npns the DEP in areferenced

Risk management decisions based on outcome of the assessment .
Refer to Schedule B(4) Guideline on Health Risk Assessment previousreport
Methodology of the NEPM (NEPC, 1999) and the Hedth
Department (WA) where a detailed health risk assessment is to be
undertaken
Problem identification, site history, extent and degree of
contamination versus most relevant generic assessment levels
Receptor identification, identifying the ecological values requiring
protection e.g. what species are at risk? A brief summary of the
c-11 Exposure assessment ecological risk assessment
) ) Toxicity assessment, toxicity effects of contaminants and sensitivity isadequateif detailed
Ecdlogical risk of receptors, potential impact to the identified ecological value information was provided to
assessment Discussion of assumptions theDEPin areferenced
Risk management decisions based on outcome of the assessment previousreport.
Refer to Schedule B(5) Guideline on Ecological Risk Assessment of
the NEPM (NEPC, 1999) when undertaking a detailed ecological risk
assessment
C-12 Identify management/remedia goas
. Discussion of extent of remediation required . .
Evaluation of Mandatory information

remedial options

Discussion of possible remedial options and how risk can be reduced
Rationale for the selection of recommended remedial option
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SITE MANAGEMENT PLAN (CONT.)

Report sections

Information to beincluded, whererelevant

Comments

Details of stakeholders (individuals and groups) consulted
Summary of information provided to stakeholders (e.g. minutes of
meetings, informative flyers)

C-13 Input and comments received from stakeholders Include information where
Community Details of how stakeholder input was considered in decision-making community consultation
consultation Brief description of community consultation undertaken during was undertaken

previous stages of site investigation, if details have already been
submitted to DEP in previous report(s)
Refer to Community Consultation (DEP, 2001) guideline
Proposed testing to validate the site after remediation
Contingency plan if the selected remedia strategy fails
Interim site management (before remediation), including fencing,
erection of warning signs, stormwater diversion
Site management plan (operational phase), including stormwater
management, soil management, noise control, dust control (wheel
wash where necessary), odour control, management of air emissions,
occupational health and safety
Remediation schedule
Hours of operation

c-14 Contingency plans to respond to site incidents, to obviate potential

Development of Site
Management Plan

effects on surrounding environment and community

I dentification of regulatory compliance requirements such as licences
and approvals (local and state level)

Proximity to exposure receptors/popul ations

Contingency plan for receptors if management plan fails

Names and phone numbers of appropriate personnel to contact
during remediation

Community relations plans (where applicable)

Staged progress reporting (where applicable)

Long term site management plan

Equipment to be used

Personnel required on site

L ocation/source of any clean fill material to be used

Include infor mation, where
applicable

C-15

Conclusionsand
recommendations

Brief summary of all findings

Assumptions used in reaching the conclusions

Extent of uncertaintiesin the results

A clear statement that the consultant considers the subject site to be
suitable for the proposed use (where applicable)

Recommendations of remedial measures considered by the
consultant to make the site suitable for the proposed use (where
applicable)

A statement detailing al limitations and constraints on the use of the
site (where applicable)

Recommendations for further work, if applicable

Mandatory information
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APPENDIX D

REMEDIATION, VALIDATION AND ONGOING MANAGEMENT
CHECKLIST OF REPORTING REQUIREMENTS
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APPENDIX D. REMEDIATION, VALIDATION AND ONGOING

MANAGEMENT

Report sections

Information to beincluded, where relevant

Comments

D-1

Executive Summary

Background

Objectives of the remediation, validation/management
Scope of work

Summary of analytical results (where applicable)
Summary of conclusions and recommendations

Site Summary Form

Mandatory information

D-2 Clear statement of the scope of work . .
Mandatory information
Scope of Work
Street number, ot number, street name and suburb
Common tltle/n_ame of site(e.g Tom B.rown §Tyres) The Summary Site Form
Certificates of title (copy of document including survey plan) . .
Co-ordinates of site boundaries (Northings/Eastings — specify datum (Appendix E) is adequate
D-3 9 g — Specity if detailed information

Site | dentification

set)

Locality map

Current site plan showing infrastructure, scale bar, north arrow, local
environmentally significant features

Local Government Authority

was provided to the DEP
in areferenced previous
report.

D-4
SiteHistory

Land owner - past and present

Zoning - previous, present and proposed

Land use - previous, present and proposed (including chronological
list of site uses, indicating information gaps and unoccupied periods)
Heritage (including Aboriginal heritage pursuant to Aboriginal
Heritage Act 1972)

Surrounding land use and zoning — historical, present and proposed
review of aerial photographs — current and historical

Site photographs (with date, location indicated on site plan,
direction photo was taken)

Inventory of chemicals, wastes and by-products associated with site
uses

Possible contamination sources and potential impacts

Description of manufacturing processes

Details and locations of current and former underground and
aboveground storage tanks

Product spill and loss history

Dischargesto land, water and air

Disposal locations (e.g. soakwell, landfill)

Relevant complaint history

Local knowledge of residents, staff (both present and former)
Summary of local literature about the site, including newspaper
articles

Details of relevant licences, approvals and trade waste agreements
Historical land use of adjacent land

Local usage of ground/surface waters, and location of groundwater
bores

A brief summary of the
site history isadequateif
detailed information was
provided tothe DEP in a

referenced previous
report.
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REMEDIATION, VALIDATION AND ONGOING MANAGEMENT (CONT.)

Report Sections

I nformation to be included

Comments

D-5
Site conditionsand

surrounding
environment

Topography

Condition at site boundary such as type and condition of fencing,
soil stability and erosion

Visible signs of contamination, such as discolouration or staining of
soil, bare soil patches - both on-site, and off-site adjacent to site
boundary

Visible signs of vegetation stress

Presence of drums, wastes and fill materia

Conditions of buildings and roads

Odours

Quality of surface water

The proportion of site sealed and unsealed, integrity of sedl, e.g. is
the concrete hardstand cracked

Preferential pathways for contaminants, e.g. underground services,
drains

Flood potential

Residents in close proximity to site

Details of any relevant local sensitive environment, eg. water
courses, wetlands, local habitat areas

A brief summary of the
site conditionsis
adequateif detailed
information was provided
totheDEPina
referenced previous
report.

Soil stratigraphy using recognised geological classification method
Location and extent of imported and locally derived fill

Description of soil contamination, actual/potential contaminants
(solubility, density, stability, persistence and partitioning
characteristics)

Site borehole logs or test pit logs showing stratigraphy

Detailed description of the location, design and construction of on-
stewells

Description and location of springs and wells within a 1km radius of
the site

Known or expected depth to groundwater table

Presence of multi-layered aquifer (investigations may result in cross-

A brief summary of the
geology & hydrogeology

D-6 contamination of aquifers if detailed knowledge of site conditions isadequateif detailed
Geology and and contaminants are not known) information was provided
Hydr ogeology Direction and rate of groundwater flow totheDEPina
Permesability of strata on the site referenced previous
Direction of surface water runoff report.
Groundwater discharge location
Ambient groundwater chemistry
Groundwater/surface water interaction
Groundwater conditions (e.g unconfined, confined, ephemera and
perched)
Beneficial use of groundwater in the vicinity such as public drinking
water supply and source areas, domestic irrigation, aguatic
ecosystems, and the potential impacts on these uses
L ocation of sensitive receptors/users
Preferential migratory pathways
D-7 Refer to the Development of Sampling and Analysis Programs
Sampling and (DEP, 2001) guidelines. Mandatory information,
analysisplan and wher e sampling was
sampling undertaken
methodology
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REMEDIATION, VALIDATION AND ONGOING MANAGEMENT (CONT.)

Report Sections

I nformation to be included

Comments

D-8
Field quality
assurance quality
control (QA/QC)

Decontamination procedures carried out between sampling events
Logs for each sample collected including time, location, initials of
sampler, duplicate type, chemical analyses to be performed, site
observations

Chain of custody identifying (for each sample), the sampler, nature
of the sample, collection date, analyses to be performed, sample
preservation method, departure time from the site

Statement of duplicate frequency

Field blank results

Background sample results

Rinsate sample results

Field instrument calibrations (when applicable)

Mandatory information

D-9

Laboratory quality
assurance quality
control (QA/QC)

A copy of signed chain-of-custody forms acknowledging receipt
date and time, identity of samplesincluded in shipments

Record of holding times and a comparison with methods
specification

Analytical methods used

Laboratory accreditation for analytical methods used

Sample splitting technique

Description of surrogates and spikes used

Per cent recoveries of spikes and surrogates

Instrument and method detection limits

Matrix or practical quantification limits

Standard solution results

Reference sampl e results/ Reference check sample results
Laboratory duplicate and blanks results

Mandatory information

D-10

QA/QC data
evaluation

Evauation of all QA/QC information listed above against the stated
data quality objectives (DQO), including discussion of:
documentation  completeness, data completeness, data
comparability, data representativeness, precision and accuracy of
both sampling and analysis for each analyte in each environmental
matrix informing data users of the reliability, unreliability or
qualitative value of the data

Data comparability checks, which should include collection and
analysis of samples by different personnel, use of different
methodologies, collection and analysis by the same personnel using
the same methods but at different times, spatial and temporal
changes (because of the environmental dynamics)

Mandatory information

D-11

Basisfor adoption of
assessment levels

Tablelisting all selected assessment levels and references

Rationale for and appropriateness of the selection of assessment
levels

Assumptions and limitations of assessment levels

Adjustment of assessment levels for composite sampling

Mandatory information

D-12

Results

Summary of previous results, if appropriate

Summary of all results (in atable that shows essential details such as
numbers and sampling depths, assessment levels, highlights all
results exceeding the levels)

Site plan showing al sample locations, sample identification
numbers and sampling depths

Site plan showing the extent of soil and groundwater contamination
exceeding selected assessment levels for each sampling depth

Mandatory information
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REMEDIATION, VALIDATION AND ONGOING MANAGEMENT (CONT.)

Report Sections

I nformation to be included

Comments

D-13
Site characteristics

Assessment of type of all environmental contamination, soil, soil gas
and groundwater

Assessment of extent of soil and groundwater contamination,
including off-site effects

Assessment of the chemical degradation

Assessment of possible exposure routes and exposed populations
(human and ecologicd)

Assessment of receiving environment’ s sensitivity

Include information,
wher e applicable

Data collection and evaluation of the chemical condition of the site
Toxicity assessment of contaminants, involving the nature of
adverse effects related to the exposure

Exposure assessment of contaminants, involving the estimation of
frequency, extent and duration of exposures in the past, present and

A brief summary of the
health risk assessment is

D-14 in the future adequateif detailed
Health risk Identification of exposure populations information was provided
assessment Discussion of assumptions totheDEPina

Risk management decisions based on outcome of the assessment referenced previous
Refer to Schedule B(4) Guideline on Health Risk Assessment report.
Methodology of the NEPM (NEPC, 1999) and the Hedlth

Department (WA) where a detailed health risk assessment is to be

undertaken

Problem identification, site history, extent and degree of

contamination versus most relevant generic assessment levels

Receptor identification, identifying the ecological values requiring A brief summary of the
protection e.g. what species are at risk? health risk assessment is

D-15 Exposure assessment adequateif detailed

Ecological risk Toxicity assessment, toxicity effects of contaminants and sensitivity | information was provided
assessment of receptors, potential impact to the identified ecological value totheDEPina

Discussion of assumptions referenced previous
Risk management decisions based on outcome of the assessment report.
Refer to Schedule B(5) Guideline on Ecological Risk Assessment of
the NEPM (NEPC, 1999) for detailed ecological risk assessment
| dentify management/remedia goals A brief summary of
Discussion of extent of remediation required evaluation processis

D-16 Discussion of possible remedial options and how risk can be reduced adequateif detailed

Evaluation of
remedial options

Rationale for the selection of recommended remedial option

information was provided
tothe DEPin a
referenced previous
report.

D-17

Community
consultation

Details of stakeholders (individuals and groups) consulted

Summary of information provided to stakeholders (e.g. minutes of
meetings, informative flyers)

Input and comments received from stakeholders

Details of how stakeholder input was considered in decision-making
Brief description of community consultation undertaken during
previous stages of site investigation, if details have aready been
submitted to DEP in previous report(s)

Refer to Community Consultation (DEP, 2001) guideline

Include infor mation
where community
consultation was
undertaken
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REMEDIATION, VALIDATION AND ONGOING MANAGEMENT (CONT.)

Report Sections

Information to beincluded, where relevant

Comments

D-18

Site management
plan

Detail site decommissioning and infrastructure removal

Proposed testing to validate the site after remediation

Contingency plan if the selected remedia strategy fails

Interim site management (before remediation), including fencing,
erection of warning signs, stormwater diversion

Site management plan (operational phase), including stormwater
management, soil management, noise control, dust control (wheel
wash where necessary), odour control, management of air emissions,
occupational health and safety

Remediation schedule

Hours of operation

Contingency plans to respond to site incidents, to obviate potential
effects on surrounding environment and community

I dentification of regulatory compliance reguirements such as licences
and approvals (local and state level)

Proximity to exposure receptors/popul ations

Contingency plan for receptors if management plan fails

Names and phone numbers of appropriate personnel to contact
during remediation

Community relations plan (where applicable)

Staged progress reporting (where applicable)

Long term site management plan

Equipment to be used

Personnel required on site

L ocation/source of any clean fill material to be used

A brief summary of the
site management plan is
adequateif detailed
information was provided
totheDEPina
referenced previous
report.

D-19
Remediation
Validation

Rationale and justification for the validation strategy including clean-
up levels and statistically based decision-making methodology,
validation sampling and analysis plan

Details of a statistical analysis of validation results and evaluation
against the clean-up levels

Verification of compliance with regulatory requirements set by the
DEP and other regulatory agencies (local and state)

Mandatory information

D-20
Ongoing Monitoring

Ongoing site monitoring requirements (soil, groundwater, surface
water, air emissions), including monitoring parameters and frequency
Results of monitoring analyses including relevant QA/QC reporting
requirement stated above

Details of party(s) responsible for maintenance and monitoring
program

Details of reporting frequency

Details of what should be reported and to whom

Mandatory information

D-21

Conclusionsand
recommendations

Brief summary of all findings

Assumptions used in reaching the conclusions

Extent of uncertaintiesin the results

A clear statement that the consultant considers the subject site to be
suitable for the proposed use (where applicable)

Recommendations of further sampling and/or remedial neasures
considered by the consultant to make the site suitable for the
proposed use (where applicable)

A statement detailing all limitations and constraints on the use of the
site (where applicable)

Mandatory information

D-22
HSEP

Confirm that Health, Safety & Environmental Plan (HSEP) has been
completed and submitted to WorkSafe WA

A copy of the HSEP is not
required by the DEP.

45
Decemher 2001 V1




APPENDIX E. SITE SUMMARY FORM
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Department of Environmental Protection //l,
Site Summary Form "‘.
—
(For completion by person(s) submitting report(s) for assessment by DEP as per the V
requirements of the Guideline for Reporting on Site Assessments (2001). Please note that
the certificate of title and site coordinates fields are mandatory fields. Evioepammentol
DEP File Number (if known) [ 11/90/ |
Site Name |
Lot No. |:| House No. | Street |
Suburb | | state [ |  Postcode |
Site boundary co-ordinates Northings Eastings
Circle relevant Datum Set; | AGD66 | | AGD84 | | GbA9s |

Certificate of Title | Volume: | | Folio:

List multiple certificates of titles, where appliCabIe: ............ooo i e

List all certificates of titles affected by Site CONtaMINALION: ............ccvviiii i e e s

Is hard copy of Certificate of Title attached? (Y or N) |

Local Government Authority |

Owner/Occupier Details:

Site Owner (Name & address) |

Site Owner Company ACN/ABN |

Site Occupier (Name & address) |

Site Occupier Company ACN/ABN |

Site Contact Name & relationship to site
(e.g owner, consultant for owner/occupier)

Site Contact Company Name |

Site Contact Company ACN/ABN |

Postal Address |

Telephone | | Fax |
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E-mail |

Contamination Status @ time of reporting:

Previous activity(s) |

Present activity(s) |

Future activity(s) |

Identified contaminants & relevant media
(eg benzene in soil and groundwater)

History of Investigation:

Have previous site investigations been undertaken? (Y or N, if yes, provide details below) |

Report title, date and author:

Brief Status Summary @ time of reporting

Declaration:

The information presented in this Site Summary Form is a true representation of the information within the attached report(s)/document(s).

Full name (print) |

Position held |

O
QO
—
D

Signature

Please ensure that a hardcopy of the current Certificate(s) of Title accompanies the Site
Summary Form (eg either attached to the form or included in any accompanying
documentation). The DEP cannot proceed with the assessment of a site in the absence of
the certificate of title details.

An electronic copy of the Site Summary Form is available on the DEP’'s website:
WWW.envir on.wa.gov.au
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APPENDIX F. PRESENTATION OF ANALYTICAL RESULTS
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Table F-1

Example of Summary of Site Investigations

Potentially Potential No. and Type of Sample Analysis Summary of Results Remediation/M anagement
Contaminating contaminants L ocations
Activity/Area
Super underground Pb Onremova of UST: Pb SB2 and SB5 exhibited TPH above ecological | Further soil sampling to delineate
storage tank (UST) TPH 5 soil sampling locations— TPH investigation Ieve_lsat depth of 2.8m bg_s and | extent _of TPH impact prior to
BTEX walls and base of BTEX 2.4m bgs re_ﬁpectwely_. Benzene 1.4 times | excavation of S_0I|. Excavqted so_ll
excavated pits (SB1-SB5) greater than investigation level in soil sample | — b|o-remed|_aIed on-site  in
SB2. Lead below detection. accordance with Environmental
L i b Management Plan.
groundwater bore -
: Benzene in groundwater above assessment | !nstall  additional  groundwater
installed and sampled ) _ - ) .
(MW1) levels. TPH impact predominantly in G-C, | Pores to delineate plume prior to
and C,-C,, range. the . dgvelopment of ongoing
monitoring plan.
Electroplating Heavy Metals | |nfrastructurein-situ: Pb, Cu, Zn, | Cu and Zn above assessment levels at 0.1m | Delineation of heavy meta
Workshop 4 soil sampling locations Ni, Cd bgsin soil, adjacent to western drum storage | contamination in  vicinity of
(SB6-SB10) area. Zn elevated above assessment levels | western drum  storage area
in al 4 sampless. Pb and Cd below | required. Excavation  of
assessment levels. Ni below detection. contaminated soil with disposal at
an approved landfill is proposed.
Above-ground TPH Infrastructurein-situ: TPH All parameters below assessment levels. | Waste oil tank less than 7 years
waste oil tank IEI\EHE 2 soil sampling locations BTEX | Phenolsbelow detection. oI(:), Io(;:gled within concrete bu(r;d
) — bund integrity appears sound.
Phenols (SB11-SB12) PAHS Some minor staining on concrete
Phenols bund floor near valve. Tank to
remain in-situ. No further
investigations proposed.
Fibrocement Asbestos | nfrastructurein-situ: Asbestos | SB13, SB15, SB16 and SB17 exhibited | Excavation of soil and off-site
Workshop (|aggg;9r/égcwt 6 soil sampling locations | Pesticides | asbestosfibres. Pesticides below detection. | disposal. Validation soil sampling.
Pesticides | (SB13-SB19)
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Table F-2

Example of Field observations & PID Readings

Sample L ocation Depth Soil profile description Observations PID Sample

I dentification (m) Readings Depths
(Ppm) (m)

Test Pit 1/1 waste oil 0.0-01 Orange sand, brown silty sand minor surface staining 110 0.0-0.25

1/2 tank sump 0.1-0.65 Brown silty sand, gravelly silty sand, fineto coarse faint odour 75 0.25-0.7

1/3 0.65-1.0 Dark brown gravely loam, medium to coarse no odour <5 0.7-10

TP2/1 UST#1 0.0-05 Orange sand, gravelly silt, fineto coarse no odour <5 0.0-05

2/2 0515 Gravelly silt, brown, damp, medium to coarse, FILL slight odour, imported fill 10 0510

2/3 1525 Loamy silt, dark brown, damp, reddish brown clay, plastic slight odour 10 10-25

TP3/1 UST #2 0.0-05 Orange sand, gravelly silt, fineto coarse no odour 50 0.0-0.7

3/2 0515 Gravelly silt, brown, damp, medium to coarse, FILL slight hydrocarbon odour 120 0.7-1.5

3/3 1530 Loamy silt, medium brown, reddish brown clay, plastic strong hydrocarbon odour 545 1525

4/3 32 Clay, dark brown, plastic strong odour & heavy 800 2532

staining

TP4/1 fuel lineto | 9p01 Orange sand, brown silty sand no odour 80 0.0-0.25

4/2 bowser 0.1-05 Brown silty sand, gravelly silty sand, fine to coarse strong odour and staining 670 0.25-05

4/3 0.6 Sand loamy, medium brown moderate odour 390 0506
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Table F-3

Example of Soil Analytical Results - Heavy Metals

Sample Location and Depth Description Date Arsenic Cadmium Chromium Copper Mercury | Lead Zinc
I dentification (m) Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) | (mg/kg)
SP1 0.7 Opendrain 12/01/00 65 <05 15 200 <0.05 540 9%
SP2 12 Disposal area (east) 12/01/00 6.7 <05 9 49 0.07 180 112
SP3 0.3 Treatment tank #2 12/01/00 159 <05 127 970 <0.05 1100 1700
SP3a 0.3 Duplicate 12/01/00 153 <05 119 967 <0.05 980 1660
SP4 surface | landscaped verge 13/01/00 3.3 <0.5 8 63 <0.05 74 1
SP5 25 Soakwell #1 13/01/00 53 <05 42 115 0.22 450 210
SP6 2.7 Soakwell #3 15/01/00 45 <05 53 179 0.07 370 190
Limits of Reporting <05 <05 <5 <5 <0.05 <5 <5
DEP Ecological 20 3 50 60 1 300 200
Investigation Levels
(EIL) (mg/kg) *
DEP Hedlth 100 20 (1) 12% 1000 15 300 7000
Investigation Levels (VI) 100
(HIL) A
(mg/kg) *
Note:
65 Exceeds EIL
127 ExceedsHIL A

1. Assessment Levelsfor Soil, Sediment and Water (DEP 2001).

2. Assessment Levels for Soil, Sediment and Water (DEP 2001). HIL A: Standard residential with garden/accessible soil (home-grown produce contributing <10% of
vegetable and fruit intake; no poultry); this category includes children’ s daycare centers, kindergartens, pre-schools and primary schools.
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Figure C1. Resolts from excavation assessment

Figure F— 1. Results from excavation assessment
1944, S B T

53
December 2001 V1



