Notice of Decision - Mer'yte;qack
DA No. 201731430

APPLICATIONS TO THE ACAT

To apply for a review, obtain an application form from the ACAT. You can also download the form
from the ACT Legislation Register http://www.legislation.act.gov.au/af/2009-278/current/pdf/2009-

278.pdf.

If you are applying on behalf of an organisation or association of persons, whether incorporated
or not, the Tribunal in deciding whether to support this application will consider the effect of the
decision being reviewed on the interests of the organisation or association in terms of its objects
or purposes. A copy of the relevant documents will be required to be lodged with the Tribunal.

TIME LIMITS FOR APPLICATIONS

The time limit to make a request for a review is 28 days from the date of this Notice of decision.
The time limit can be extended in some circumstances (refer to sections 10 (2), 10(3), 25(1)(e)
and 25(2) of the ACT Civil & Administrative Tribunal Act 2008; section 7 of the ACT Civil and
Administrative Tribunal Procedure Rules 2009 (No 2); and section 409 of the Planning and

Development Act 2007).

FEES

Applications to the ACAT, including an application to be joined as a party to a proceeding, require
payment of a fee (the Tribunal Registry will advise of the current fee), unless you are receiving
legal or financial assistance from the ACT Attorney-General. You can apply to have the fee
waived on the grounds of hardship, subject to approval (refer to section 22T of the ACT Civil and
Administrative Tribunal Act 2008). Decisions to grant assistance are made on the grounds of
hardship and that it is reasonable, in all the circumstances, for the assistance to be granted.
Write to: The Chief Executive, Justice and Community Safety Directorate, GPO Box 158,
CANBERRA ACT 2601. Ask the ACAT for more details.

TIME LIMITS FOR REVIEWS OF DECISIONS

The ACAT is required to decide appeals in land and planning and tree protection cases
within 120 days after the lodging of the appeal, unless that period is extended by the ACAT upon
it being satisfied that it is in the interests of justice to do so.

FORMS OF LEGAL, FINANCIAL AND OTHER ADVICE AND ASSISTANCE

The following organisations can provide advice and assistance if you are eligible:
« ACT Attorney-General, write to The Chief Executive, Justice and Community Safety
Directorate, GPO Box 158, CANBERRA, ACT, 2601, '
the ACT Legal Aid Office, telephone 1300 654314,
Legal Advice Bureau, telephone (02) 6247 5700;
ACT Council of the Ageing, telephone (02) 6282 3777, E
Welfare Rights and Legal Centre, telephone (02) 6247 2177; and
Environmental Defender's Office (ACT), telephone (02) 6247 9420.

AWARDING OF COSTS

You will have to pay any costs involved in preparing or presenting your case. The ACAT also has

the power to award costs against a party if the party contravenes a direction of the ACAT and the

ACAT considers it in the interests of justice to make such an order. This power is in addition to the
power of the ACAT to strike out a party and to dismiss an application for failure to comply with the
ACAT’s directions. ‘
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ACCESS TO DOCUMENTS ABOUT THE DECISION

You may apply for access to any documents you consider relevant to this decision under the
ACT Freedom of Information Act 1989. Information about Freedom of information requests is
available on the planning and land authority’s web site or by contacting us by phone on

(02) 6207 1923.

PROCEDURES OF THE ACAT

The procedures of the ACAT are outlined on the ACAT’s website, including in the Guide to the
Land and Planning Division and the Guide to the Hearing. Contact the ACAT for alternative ways

to access information about the ACAT’s procedures.

TRANSLATION AND INTERPRETER SERVICES

The ACT‘Govemment‘s translation and interpreter service runs 24 hours a day, every day of the
week. Telephone 131 450.

- ENGLISH If you need interpreting help, telephone:

ARABIC ' Pedalldl 6350 Jeal] ¢ Lapdadid) Laa il a il cadal 13
CHINESE IR EAE FE SN BD, TS
CROATIAN Ako trebate pomo¢ tumaca telefonirajte:
GREEK AV xpeLdileate Siepunvic. TNALOOVIOETE 0TO
ITALIAN Se avete bisogno di un interprete, telefonate al numero:
MALTESE Jekk ghandek bzonn |-ghajnuna t'interpretu, cempel:
PERSIAN i€ Al 0 e 5l < el glatial (AL an 3 4 S
PORTUGUESE  Se vocé precisar da ajuda de um intérprete, telefone:
SERBIAN AKO BaM je noTpebHa rMoMoh nipesoJinola Tejeponupajre:
SPANISH Si necesita la asistencia de un intérprete, llame al:
TURKISH - Terciimana ihtiyacimz varsa liitfen telefon ediniz:
VIETNAMESE ~ Néu ban can mt ngudi théng-ngdn -hay goi dién-thoai:

TRANSLATING AND INTERPRETING SERVICE

131 450
Canberra and District - 24 hours a day, seven days a week
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Stedman, Andrew (Health)

From: Bvirakare, Faith (Health)

Sent: Wednesday, 16 August 2017 10:10 AM

To: Rogers, Keith (Health)

Cc: Stedman, Andrew (Health)

Subject: FW: PFOS & PFOA - AECOM Summary report [SEC=UNCLASSIFIED]
Attachments: ATTO00001.htm; ATT00002.htm; ATT00003.htm

Hi Keith,

Had a call from ||} . (from Charnwood childcare centre) and he was saying that the reports we
requested were already included in the site investigation report that was part of the documents provided at the
initial lodging of the DA application (from page 595 with PFOS reported on page 600). The report is attached in his
email below.

Could you please call him back as he would like an update on whether they can move on as this is the only issue
holding them down.

v»anks

Acnl- Faith Bvirakare | Public Health Officer / Environmental Health
Health Protection Service | health.act.gov.au

@ e Phone (02) 6205 9616 | Mobile [l Il

From: Rob Klacek [mailto:.@peachandco.com.au]

Sent: Wednesday, 16 August 2017 9:50 AM

To: Bvirakare, Faith (Health) <Faith.Bvirakare@act.gov.au>

Cc: I Il @kasparek.com.au>

Subject: Re: PFOS & PFOA - AECOM Summary report [SEC=UNCLASSIFIED]

Download Attachment
Available until 15 Sep 2017
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Rogers, Keith (Health)

From: Pradhan, Jyoti

Sent: Monday, 21 August 2017 8:47 AM

To: Rogers, Keith (Health)

Subject: RE: DA231430-S141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - release of

Demo Plan [SEC=UNCLASSIFIED]

Hi Keith,
Thanks for keeping me informed. I'll release the plan soon.
Hope you too have a fantastic week.

Regards,
Jyoti

Jyoti Pradhan

‘wesessment Officer | DA Merit Assessment - Commercial

(Working hours - Monday to Friday 8.00am - 2.30pm)

Phone 02 6207 1649 | Fax 02 6207 1856 |

Planning Delivery Division | Environment, Planning and Sustainable Development Directorate | ACT Government
Dame Pattie Menzies House, Challis Street, Dickson | GPO Box 1908 Canberra ACT 2601 | www.actpla.act.gov.au

From: Rogers, Keith (Health)

Sent: Monday, 21 August 2017 8:44 AM

To: Pradhan, Jyoti <Jyoti.Pradhan@act.gov.au>

Subject: RE: DA231430-S141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - release of Demo Plan
[SEC=UNCLASSIFIED]

Hi Jyoti,
| spoke with the applicant last week about the requirements of our condition within the NOD. They believed they

had already complied hence they missed it completely, but after speaking with me they have been set on the right
ck which is confirmed by this request to release the demo plan.

o/
Thanks for including us in the release of documents — this one is simple as no construction will result.
We will be in contact later in the process.

Have a great week.

Keith.

ACT Keith Rogers | Senior Public Health Officer / Environmental Health
@ G : Health Protection Service | health.act.gov.au

weam— Phone (02) 6205 1716 | Mobile g il i

From: Pradhan, Jyoti
Sent: Monday, 21 August 2017 8:33 AM
To: Rogers, Keith (Health) <Keith.Rogers@act.gov.au>

Subject: RE: DA231430-5141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - release of Demo Plan
[SEC=UNCLASSIFIED]
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Hi Keith,
Thanks for confirming. Appreciate your quick response.

Regards,
Jyoti

Jyoti Pradhan

Assessment Officer | DA Merit Assessment - Commercial

(Working hours - Monday to Friday 8.00am - 2.30pm)

Phone 02 6207 1649 | Fax 02 6207 1856 |

Planning Delivery Division | Environment, Planning and Sustainable Development Directorate | ACT Government
Dame Pattie Menzies House, Challis Street, Dickson | GPO Box 1908 Canberra ACT 2601 | www.actpla.act.gov.au

From: Rogers, Keith (Health)

Sent: Monday, 21 August 2017 8:32 AM

TA: Pradhan, Jyoti <Jyoti.Pradhan@act.gov.au>

« Gell, Chris <Chris.Gell@act.gov.au>

Subject: RE: DA231430-S141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - release of Demo Plan
[SEC=UNCLASSIFIED]

Hi Jyoti,
Makes sense and is fine with me.

Thanks,

ACT Keith Rogers | Senior Public Health Officer / Environmental Health
& Health Protection Service | health.act.gov.au

@ 7 Phone (02) 6205 1716 | Mobile ([l Il

From: Pradhan, Jyoti
Sent: Monday, 21 August 2017 8:30 AM
* Rogers, Keith (Health) <Keith.Rogers@act.gov.au>
et Gell, Chris <Chris.Gell@act.gov.au>
Subject: RE: DA231430-S141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - release of Demo Plan
[SEC=UNCLASSIFIED]

Good morning Keith,

The applicant has requested to release the Demolition Plan so that they can undertake demolition of the existing
building. This is required so that they can get BA approval of the building in order to complete the soil testing to

meet the conditions of the NOD.
In regards to the above, the authority has no objection in releasing the Demolition Plan, as construction cannot
commence unless all conditions of approval are met. All other design plan will only be released once the HPS
endorsement is received.

I hope this is fine by you. Please confirm.

Regards,
Jyoti
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Jyoti Pradhan

Assessment Officer | DA Merit Assessment - Commercial

(Working hours - Monday to Friday 8.00am - 2.30pm)

Phone 02 6207 1649 | Fax 02 6207 1856 |

Planning Delivery Division | Environment, Planning and Sustainable Development Directorate | ACT Government
Dame Pattie Menzies House, Challis Street, Dickson | GPO Box 1908 Canberra ACT 2601 | www.actpla.act.gov.au

From: Rogers, Keith (Health)

Sent: Friday, 28 July 2017 10:21 AM

To: Pradhan, Jyoti <Jyoti.Pradhan@act.gov.au>

Subject: RE: DA231430-S141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - condition of approval
[SEC=UNCLASSIFIED]

Good morning Jyoti,

| discussed this with Conrad yesterday afternoon and we are happy to take your preferred approach and include our
requirements as conditions of approval.

werWe have requested further soil testing across the site to quantify the extent of the site which may be affected, it
may be that the proponent can design a centre using appropriate mitigation measures to eliminate the risk of soil
consumption by children.

Our endorsement therefore may be of suitable mitigation measures they propose to eliminate/reduce the risk to
children.

Kind regards,

ACT Keith Rogers

Senior Public Health Officer | Environmental Health
Government Health Protection Service | Population Health Protection and Prevention | ACT Health
Health 25 Mulley Street Holder ACT | Locked Bag 5005 Weston Creek ACT 2611

Cave Licallios Collebratin ltapoty 70262051716 | M) I | E keith.rogers@act.gov.au | www.health.act.gov.au |E

ACT Keith Rogers | Senior Public Health Officer / Environmental Health
\ K Health Protection Service | health.act.gov.au

proers Phone (02) 6205 1716 | Mobile 0401 134 072

From: Pradhan, Jyoti

Sent: Thursday, 27 July 2017 11:23 AM

To: Rogers, Keith (Health)

Cc: Barr, Conrad (Health)

Subject: DA231430-S141A & B-22/97 CHARNWOOD - ACT HEALTH Comments - condition of approval
[SEC=UNCLASSIFIED]

Importance: High

Good morning Keith,

Thank you for your comments in regards to the proposed child care centre at the above mentioned site in
Charnwood.

I've discussed the matters raised in your letter with a senior officer. We acknowledge that the applicant must

provide the requested information to HPS and all issues must be addressed prior to the construction of the
proposed centre.
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However, it is preferred (from the DA assessment point of view) that the HPS requested information is included as
‘conditions of approval’ in the Notice of Decision, which will require the applicant to provide all the information/test
reports etc to HPS and seek endorsement. And unless and until the applicant provides the authority a copy of the
HPS endorsement on the suitability of the site for the proposed use of a child care centre, the authority will not
release approved stamped drawings to the applicant and construction cannot commence on site.

We trust the above course of action is acceptable.
Regards,

Jyoti

Jyoti Pradhan

Assessment Officer | DA Merit Assessment - Commercial

(Working hours - Monday to Friday 8.00am - 2.30pm)

Phone 02 6207 1649 | Fax 02 6207 1856 |

Planning Delivery Division | Environment, Planning and Sustainable Development Directorate | ACT Government
1e Pattie Menzies House, Challis Street, Dickson | GPO Box 1908 Canberra ACT 2601 | www.actpla.act.gov.au

N’

From: Moroney, Rebecca (Health)

Sent: Wednesday, 26 July 2017 5:02 PM

To: Pradhan, Jyoti

Cc: Barr, Conrad (Health); Krsteski, Radomir (Health); Rogers, Keith (Health); Smith, Cathie (Health)
Subject: FW: REFERRAL-ACT HEALTH-201731430-S141A & B-22/97 CHARNWOOD-comments overdue
[SEC=UNCLASSIFIED]

Importance: High

Good Afternoon Jyoti

Please see attached comments from HPS for this DA.

Our comments were originally sent on the 24" July, unfortunately to the incorrect email address which is why you
did not receive them.

It is very important that you receive these comments as HPS does not agree to this application.

Yecca Moroney
"PA to Conrad Barr - ED HPS
Phone : 02 6205 4402

From: Moroney, Rebecca (Health) On Behalf Of Barr, Conrad (Health)

Sent: Wednesday, 26 July 2017 4:55 PM

To: Moroney, Rebecca (Health)

Subject: FW: REFERRAL-ACT HEALTH-201731430-S141A & B-22/97 CHARNWOOD-comments overdue
[SEC=UNCLASSIFIED]

Thank you - Bec @

Rebecca Moroney
PA to Conrad Barr - ED HPS
Phone : 02 6205 4402

From: Pradhan, Jyoti
Sent: Wednesday, 26 July 2017 4:12 PM
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To: Barr, Conrad (Health)
Subject: FW: REFERRAL-ACT HEALTH-201731430-S141A & B-22/97 CHARNWOOD-comments overdue
[SEC=UNCLASSIFIED]

Good afternoon Mr Barr,
I refer to the subject DA for proposed childcare centre in Charnwood.

The applicant has provided further information in response to the concerns raised in the HPS advice. The
information was referred to HPS on 3 July 2017 for further comments.

The comments are now overdue. Could you please check the attached info and provide your comments asap,
preferably by Friday please.

Please note that EPA has supported the proposed development.
Regards,

Jyoti

‘weti Pradhan

Assessment Officer | DA Merit Assessment - Commercial

(Working hours - Monday to Friday 8.00am - 2.30pm)

Phone 02 6207 1649 | Fax 02 6207 1856 |

Planning Delivery Division | Environment, Planning and Sustainable Development Directorate | ACT Government
Dame Pattie Menzies House, Challis Street, Dickson | GPO Box 1908 Canberra ACT 2601 | www.actpla.act.gov.au

From: EPD, Customer Services

Sent: Monday, 3 July 2017 9:45 AM

To: HPS

Subject: REFERRAL-ACT HEALTH-201731430-S141A & B-22/97 CHARNWOOD-01 [SEC=UNCLASSIFIED]

PLEASE IGNORE PREVIOUS EMAIL

DEVELOPMENT APPLICATION NO: 201731430 S141A & B
JCK: 22 SECTION: 97 DIVISION: CHARNWOOD

$141 Further Information prior to decision — PROPOSAL FOR NEW COMMERCIAL DEVELOPMENT - demolition
of the existing buildings and construction of a childcare centre and pre-school, landscaping, surface car park,
services intrastructure, signage and associated site works.

Pursuant to Section 148(1) of the Planning and Development Act 2007 the ACT Planning and Land
Authority requests that you consider the above mentioned development application and provide any

written advice no later than 15 working days after the date of this notice (24/07/2017).

In accordance with Section 150 of the Planning and Development Act 2007 If advice is not received within
the prescribed time it will be taken that you have supported the application.

Please forward any written advice via email to Customer Services

EPDcustomerservices@act.gov.au

Please use the following format in the subject line of the email when providing advice:

5



765

COMM-Agency Name-20080XXXX-Block XX Section XX SuburbXXXXX-01
Example: COMM-Heritage-200801234-Block 10 Section 10 Dickson-01

Kind Regards

Customer Services

Phone 02 6207 1923
Access Canberra | ACT Government
Dame Pattie Menzies House, Challis Street, Dickson | GPO Box 158 Canberra ACT 2601

Access Canberra is an ACT Government service that brings together customer and regulatory services, including the former Environment and Planning
Directorates Customer Services Team. Access Canberra has been set up to make it easier for business, community organisations and individuals to work with ACT

Government and deliver a more seamless experience.

www.planning.act.gov.au |EPDcustomerservices@act.gov.au
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Stedman, Andrew (Health)

From: Rogers, Keith (Health)

Sent: Monday, 23 October 2017 4:12 PM

To: Stedman, Andrew (Health)

Cc: Bvirakare, Faith (Health); Durant, Sam (Health)

Subject: FW: Referral-Health-Development Application - 201731430-22-97-Charnwood-01
[SEC=UNCLASSIFIED]

Follow Up Flag: Follow up

Flag Status: Flagged

Hi Andrew,

This email will require a response from the ED regarding the PFAS/Charnwood Child care centre DA.

The report submitted is in response to the condition placed on the NOD which means the proponent cannot move
forward without our support.

irian Farrant was involved and verified the calculations, and | believe the response went through Rad, Vojkan,
“anessa and Brett before Conrad.

Let me know if you need any information or assistance with the response.

Regards,

Keith Rogers | Senior Public Health Officer

Phone: 02 6205 1716 | Mobile:---| Email: keith.rogers@act.gov.au

Health Protection Service | Population Health Protection and Prevention | ACT Health | ACT Government
25 Mulley Street, Holder ACT 2611 | health.act.gov.au/hps

From: N [m@arcadis.com]
Sent: Monday, 23 October -

To: Rogers, Keith (Health) <Keith.Rogers@act.gov.au>
Subject: FW: Referral-Health-Development Application - 201731430-22-97-Charnwood-01

 —y
Amended with title.

Afternoon Keith,

Arcadis is seeking endorsement of the report titled ‘SOIL PFAS INVESTIGATION — 172678, Block 22 Section 97, Charnwood ACT
from the Health Protection Service (HPS).

This report can be downloaded from the link provided:

https://spaces.hightail.com/space/0Ec4serOmp

This report is related to the development application 201731430.
Please contact myself if you have any questions.

Regards,

_ | BSc Environment & Sustainability |
arcadis.com
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Arcadis | Unit 5/9 Beaconsfield Street, Fyshwick Canberra | ACT 2609 | Australia
iy T e T

www.arcadis.com/au

REMEDIATION

REDEFINED

www.arcadis.com/remediationredefined

Strategies

Be green, leave it on the screen.

inik 4

This email and any files transmitted with it are the property of Arcadis and its affiliates. All rights, including without limitation copyright, are reserved.
This email contains information that may be confidential and may also be privileged. It is for the exclusive use of the intended recipient(s). If you are
not an intended recipient, please note that any form of distribution, copying or use of this communication or the information in it is strictly prohibited
and may be unlawful. If you have received this communication in error, please return it to the sender and then delete the email and destroy any
copies of it. While reasonable precautions have been taken to ensure that no software or viruses are present in our emails, we cannot guarantee
that this email or any attachment is virus free or has not been intercepted or changed. Any opinions or other information in this email that do not
relate to the official business of Arcadis are neither given nor endorsed by it.
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SOIL PFAS INVESTIGATION - 172678
Block 22 Section 97, Charnwood ACT
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CONTACT

CHRIS GUNTON
Environmental Restoration Manager - ACT

T - Arcadis
v Unit 5, 9 Beaconsfield St
E I @2rcadis.com.au Fyshwick, ACT

Copyright © 2015 Arcadis. All rights reserved. arcadis.com
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SOIL PFAS INVESTIGATION - 172678

EXECUTIVE SUMMARY

Arcadis Australia Pacific Pty Ltd (Arcadis) was commissioned by the Peach and Co Pty Ltd (Peach
and Co) to complete a Soil per- and poly-fluoroalkyl substances (PFAS) Investigation at Block 22
Section 97 Charnwood ACT (herein referred to as the Site). It is understood that the site is
intended to be redeveloped into a childcare facility.

A historical environmental investigation identified concentrations of PFAS within natural soils in the
southern portion of the site. Due to the historical identification of PFAS at the site the ACT Health
Directorate required further assessment and recommendations for any mitigation measures,
focusing on areas in which children are likely to come in contact with soils (inclusive of
playgrounds and landscaped areas).

The objective of this investigation was to assess the soil at the site for PFAS and
assess the potential risk of PFAS to the proposed childcare centre.

Ten (10) boreholes were advanced across the site in order to assess soils for potential PFAS
impacts.

Concentrations of PFOS and PFHxS (sum) exceeded the OEH residential HSL screening
guidelines (0.009 mg/kg) for the following samples:

» BH10.05-0.15 at 0.02 mg/kg.

« BH30.0-0.1 at 0.06 mg/kg.

s BH6 0.0-0.2 at 0.04 mg/kg.

« BH7 0.0-0.2 at 0.74 mg/kg.

« QA1 (intra-lab duplicate for BH7 0.0-0.2) at 0.34 mg/kg.
« QA2 (inter-lab triplicate for BH7 0.0-0.2) at 0.326 mg/kg.
« BH100.1-0.2 at 0.9 mg/kg.

All locations were below the derived screening level of 1 mg/kg, assuming that home grown
produce pathways are removed.

A preliminary risk assessment was performed and identified that with the proposed redevelopment
plan, the soil ingestion exposure pathway for children is potentially complete.

Arcadis believes that the implementation of a barrier between the existing soil and occupants of
the childcare centre will make the exposure pathway incomplete. The following permanent barriers
will be acceptable for use to prevent exposure to soil on the site:

» Concrete pavement.

« Compacted decomposed Gravel (minimum 100mm) over geofabric.
« Synthetic turf.

» Rubber soft fall.

« Soft fall mulch (minimum 150mm) over geofabric.

« Tiles and pavers.

« Wooden decking.

« Play sand/digging pit (minimum of 400mm in depth) — Arcadis notes that a geofabric liner will
be required below these areas to prevent direct contact to the underlying soils.

Any produce (e.g. fruit or vegetables) grown for consumption must be contained within elevated
(400 mm) planter boxes with imported growing medium and must be placed on top of a base layer
of geofabric material.

Several mature trees and general landscaping will be located within the playgrounds of the
proposed redevelopment. To comply with tree protection guidelines as well as provide a
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satisfactory barrier, either compacted decomposed gravel, soft fall mulch, and/or wooden decking
as detailed above will be used around the base of these trees.

Based on the results of this investigation, Arcadis makes the following recommendations:

Implement mitigation measures as described above.

Where surface soil needs to be moved for construction purposes it should be placed under
sealed hardstand areas such as the proposed carpark and or building, where possible.

A confirmatory site inspection and review of the mitigation measure once installed should be
completed. This will include a brief letter report to be provided to the ACT Health Directorate.

No soil is to be removed from site without prior approval from the ACT EPA.

An Environmental Management Plan (EMP) focusing on maintenance of the proposed
mitigation measures and or intrusive works at the site should be prepared for the site.

Based on the Implementation of the above mitigation measures, the potentially complete
exposure pathway is revised to incomplete and therefore, the site would be suitable for the
proposed childcare facility.
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1 INTRODUCTION

Arcadis Australia Pacific Pty Ltd (Arcadis) was commissioned by the Peach and Co Pty Ltd (Peach
and Co) to complete a Soil per- and poly-fluoroalkyl substances (PFAS) Investigation at Block 22
Section 97 Charnwood ACT (herein referred to as the Site). The location of the site is provided in
Figure 1, Appendix A.

The site is the location of the former West Belconnen fire station which was vacated in 2013. The
infrastructure of the former fire station was still present during the investigation. Arcadis
understands that these facilities are proposed to be demolished and the site to be redeveloped
into a childcare facility.

The demolition works at the site, which are approved as per the Notice of Decision (NOD) merit
track dated 3 August 2017 for the development application (DA) 201731430, are subject to
several conditions which includes a condition by the ACT Health Protection Service (ACT Health
Directorate) to perform further assessment due to the identification of PFAS in soils at the site in
previous environmental investigations.

This condition requires additional assessment of the site and recommendations for any mitigation
measures that may be necessary, focusing on areas in which children are likely to come in contact
with soils (inclusive of playgrounds and landscaped areas). Arcadis understands that prior to the
ACT Health Directorate receiving and endorsing these works, that the NOD merit track approval
will not take effect and that demolition works are unable to proceed.

The intention of this investigation is to assess areas in which children are likely to come in contact
with site soils (inclusive of playgrounds and landscaped areas) for PFAS as well as to provide
mitigation measure where required.

1.1 Background

PFAS containing agueous film forming foam (AFFF) was initially identified as having been use and
stored at the site within an environmental investigation report by AECOM titled, ‘Stage 1
Environmental Assessment — JACSD Charnwood' dated 18" November 2014. It was noted in this
report that a small quantity of AFFF (an unspecified number of 20L drums) was stored in an
internal store room for use in the foam tanks of fire engines as required.

Several environmental assessments were subsequently completed at the site, however PFAS was
only analysed within soil samples as a part of one report. The results of the PFAS analyses were
presented in a letter report titled, ‘Excavated Soils, Block 6, Section 97, Former Belconnen Fire
Station, Charnwood, ACT, Validation Letter’ dated 30" April 2015.

As a part of this investigation, three (3) soil samples were selected for PFAS analysis. The
samples were located in the south-eastern corner of the site which coincided with soil impacted
with total recoverable hydrocarbon (TRH) that had been excavated to a depth of 0.3 metres below
ground level (m bgl) and stockpiled on site within an open shed.

The measured concentrations of PFAS in these samples are tabled below.
Table 1-1 AECOM (20158) Soil PFAS Concentrations

e TR T TR

Perfluorooctane
sulphonate (PFOS) 1.30 mghkg 1.30 mg/kg 1.92 mglkg
Perfluorooctanoic acid 0.0039 mgrkg 0.0048 mg/kg ——

(PFOA)

Since the submission of this letter report (30t April 2015) by AECOM (AECOM 2015B), the
guidance regarding acceptable analytical concentrations for PFAS have been amended as well as
the analytical methodologies used by laboratories for analysing PFAS. Therefore, as part of the
site’s current Notice of Decision (NOD) merit track, the ACT Health Directorate have requested
that additional, and up to date assessment for the site for PFAS is completed.
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The sample locations for VS01, VS02, and VS03 are provided in Appendix A, Figure 2.

1.2 Objective

The objective of this investigation was to assess the soil at the site for PFAS and
assess the potential risk of PFAS to the proposed childcare centre.

1.3 Scope of Works

The scope of work for the investigation was as follows:

Perform a review of specifically regarding PFAS for previous environmental investigations for
the site.

Supervise ten (10) targeted soil boreholes to a maximum depth of between 3 m bgl or 0.5m into
natural material.

Each soil sample was logged in general accordance with the Unified Soil Classification System
(USCS).

Ten (10) primary soil samples were submitted to a National Association of Testing Authorities
(NATA) accredited laboratory for selective analysis of the following contaminants of potential
concern (COPCs):

— Standard PFAS analysis.
— Total Oxidisable Precursor (TOP) Assay PFAS (five (5) samples only).

Quality assurance / quality control (QA/QC) analysis for soil samples, consisting of 1:20
duplicates and triplicates was performed.

Results were compared against the most relevant provided within the PFAS National
Environment Management Plan, consultation draft (August 2017).

Preparation of this report which presents the findings and recommended mitigation options
where required. The report has been prepared in general accordance with the ACT EPA
endorsed requirements stated in the NSW Office of Environment and Heritage (2011)
‘Guidelines for Consultants Reporting on Contaminated Sites’.
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1.4 Limitations

The findings of this report are based on the scope of work outlined in Section 1.3. Arcadis
performed its services in a manner consistent with the normal level of care and expertise
exercised by members of the environmental assessment profession. No warranties, expressed or
implied are made.

Subject to the scope of work, Arcadis’ assessment was limited strictly to identifying the
environmental conditions associated with the subject property and does not include evaluation of
any other issues. The absence of any identified hazardous or toxic materials should not be
interpreted as a guarantee that such materials do not exist on the subject property.

Additionally, unless otherwise stated Arcadis did not conduct soil, air, wastewater or other matrix
analyses including asbestos or perform sampling of any kind. Nor did Arcadis investigate any
waste material from the property that may have been disposed of at the site, or undertake an
assessment or review of related site waste management practices.

The results of this assessment are based upon (if undertaken as part of the scope work) a site
inspection conducted by Arcadis personnel and/or information from interviews with people who
have knowledge of site conditions and/or information provided by regulatory agencies. All
conclusions and recommendations regarding the property are the professional opinions of the
Arcadis personnel involved with the project, subject to the qualifications made above.

All conclusions and recommendations regarding the property are the professional opinions of the
Arcadis personnel involved with the project, subject to the qualifications made above. While
normal assessments of data reliability have been made, Arcadis assumes no responsibility or
liability for errors in any data obtained from regulatory agencies, statements or sources outside of
Arcadis, or developments resulting from situations outside the scope of this project.

Arcadis is not engaged in environmental assessment and reporting for the purpose of advertising
sales promoting, or endorsement of any client interests, including raising investment capital,
recommending investment decisions, or other publicity purposes. The client acknowledges that
this report is for the exclusive use of the client.
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2 SITE CHARACTERISTICS AND SITE HISTORY

2.1 Site Location

The site is the location of the former West Belconnen fire station. The site is accessed from
Lhotsky Street to the north. Details of the site are summarised in Table 2-1.

The site location and site layout are presented in Figure 1, and Figure 2, Appendix A.
Table 2-1 Site Detail Summary

—

Street Address 35 Lhotsky Street, Charnwood, ACT

35020'4388" S

Approximate Coordinates
149°02'8505" E
Approximate Elevation (m AHD) 537
Block, Section, Division Block 22 Section 97 Charnwood ACT
Land Zoning CF — Community Facilities
Current Land use Former West Belconnen fire station
Site Area (approximately) 3,600 m?
2.2 Site Description

A description of the site based on the observations made during a site visit completed on 3
October 2017 by Ryan Stewart who is a suitably qualified environmental scientist from Arcadis is
summarised below:

e There is one (1) building in the northern section of the site which encompasses the former
offices and indoor parking area for fire trucks. An open shed is located in the southern portion
of the site.

« The drill yard, along with other parking facilities is located south of the main building and is
covered in bitumen. The bitumen surface was observed to be in moderately poor condition with
multiple cracks and intrusions where historical test pits and boreholes had been performed.

= Grassed and landscaped areas are located around the peripheries of the site in all directions.
= The site was observed to be flat with no general slope observed.
» A stockpile of soil was observed within the open shed in the southern portion of the site.

« The area identified as having been excavated within the AECOM 2015 letter report was
observed within the south-western portion of the site.

2.3 Surrounding Land Uses
The following surrounding land uses were noted at the time of site works:

» North — Lhotsky Street is located immediately north of the site, on the opposite side of which is
an open sporting field assumed to belong to Brindabella Christian College.

= South - Ginninderra Christian Church is located immediately adjacent to the southern
boundary of the site.

= West - Adjacent to the western boundary of the site is Florey Drive, on the opposite side of
which is a sports field.

» East— St Thomas Aguinas Primary School is located adjacent to the east boundary.
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2.4 Sensitive Environments

The nearest sensitive environment is the St Thomas Aquinas Primary School immediately adjacent
to the site's eastern boundary.

No surface water features are located within a 500 m radius of the site.

2.5 Proposed Land Use

Arcadis understands that the site may be redeveloped into a childcare facility is noted to be one of
the most sensitive land uses.
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3 PREVIOUS INVESTIGATIONS

A list of the previous environmental Investigations for the site is provided below:

« AECOM 2014, Stage 1 Environmental Assessment — JACSD, Charnwood, 18th November
2014 (AECOM 2014A).

« AECOM 2014, Remedial Action Plan, Former West Belconnen Fire Station, 3rd March 2017
(AECOM 2014B).

« AECOM 2014, UPSS Validation Report — Former West Belconnen Fire Station, Belconnen,
ACT, 18th November 2014 (AECOM 2014C).

« AECOM 2015, DRAFT Former Charnwood Fire Station: Stage 2 Environmental Site
Assessment Report, 13th March 2015 (AECOM 2015A).

« AECOM 2015, Excavated Soils - Block 6, Section 97, Former West Belconnen Fire Station,
Charnwood, ACT — Validation Latter, 30" April 2015 (AECOM 2015B).

= AECOM 2015, Block6, Section 97 Charnwood, ACT — Summary of Previous Investigations and
Site Suitability Status, 17th July 2015 (AECOM 2015C).

A brief review of each of the above reports is provided below.

3.1 AECOM 2014, Stage 1 Environmental Assessment — JACSD,
Charnwood, 18th November 2014 (AECOM 2014A)

The objective of the Phase | environmental site assessment (ESA) was to assess for potential soil
and/or groundwater contamination issues that may require further investigation and/or management
prior to potential Territory Plan Variation to a more sensitive land use.

A summary of the potentially contaminating activities at the site are as follows:

» The presence of fuel dispensers and underground storage tanks (USTs) and associated
infrastructure.

» Onsite septic tanks and/or septic lines.
« Potential contamination associated with the use and storage of AFFF.
» Potential contamination associated with the maintenance of fire engines
= Fill material of unknown origin potentially present:
— Underneath building structures.
— Access driveways.
— Within the USTs and fuel lines.
+ Potential asbestos associated with building structures.
The following Contaminates of Potential Concern (COPCs) were provided:
7able 3-1 COPCs

(corc | ratonconmon

May occur in fill material of unknown origin, and can be associated with deterioration

iy tistals of stored metal products, general workshop activities.

TRH Fuel leaks from underground fuel storage tanks.

Benzene, toluene, May have been introduced into the soil and groundwater in the immediate vicinity of
ethylbenzene, the underground fuel storage tanks.

xylenes (BTEX) May occur in fill material of unknown origin.
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m Rationale/Comment

Polycyclic PAH are also potentially present in fill of unknown origin.
aromatic
hydrocarbons Related to some petroleum hydrocarbons, such as waste and lubricating oils and diesel

(PAHSs) fuel, bitumen/asphalt.

PFOA and PFOS have historically been used to make aqueous film forming foam (AFFF), a component

of fire-fighting foams.
Polychlorinated Historically present in electrical equipment such as transformers. Can be present in fill
biphenyls (PCB) of unknown origin.
Volatile
Halogenated i ;

Related to solvent use, such as degreasers and ‘thinners'.
Compounds
(VHC)

Site buildings and can be present in fill materials containing demolition wastes. Can be
Asbestos : ;

present as conduits for underground services.
Biological Typically associated with degrading biological material such as degrading faecal
Contamination matter within onsite septic tanks.

Based on the Phase | ESA, a Phase 2 ESA was recommended. The following areas of environmental
concern (AECs) were recommended to be targeted:

« Three (3) USTs, within the central eastern portion of the site.

« Car wrecks, stored in the southern car park section of the site, adjacent to the open shed.
+ 20L drums of AFFF which were stored in the internal store room (off the engine bay)

« Uncontrolled fill which may be present at the site, near the southern fence line.

« Soil around the building footprint.

Groundwater monitoring was additionally recommended in the event of COPCs being identified in
soil samples.

It is further noted the three (3) USTs and their associated infrastructure had been decommissioned
at the time that this Phase | ESA had been submitted.

3.2 AECOM 2014, Remedial Action Plan, Former West Belconnen
Fire Station, 3rd March 2017 (AECOM 2014B).

The objective was to present a plan of the anticipated remediation works for the removal of existing
onsite USTs and related fuel dispensing infrastructure.

Arcadis notes that the guidelines adopted for the RAP were for Commercial/Industrial land use
purposes.

The following staged approach was proposed:

« Stage 1: Engagement of an Environmental Office

« Stage 2: Environmental Controls

« Stage 3: Service Location across the Site

« Stage 4: Excavation and Removal of Underground Storage Tanks
« Stage 5: Excavation of Impacted Soils and Validation of Tank Pits
« Stage 6: Sampling of Stockpiles

s Stage 7: Imported Fill Sampling
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The RAP stated that the remedial works would not provide an overall assessment of the suitability
of the site and that remedial works only related to the onsite fuel storage and dispensing area.

3.3 AECOM 2014, UPSS Validation Report — Former West
Belconnen Fire Station, Belconnen, ACT, 18th November 2014
(AECOM 2014C).

The objective of this investigation was to remove the underground petroleum storage system
(UPSS) and to validate the excavation in accordance with the RAP (AECOM 2014B). The
objective within the report notes that the sampling performed was for validation works of UPSS
excavations only and not the wider site.

AECOM understands that the Territory is proposing to submit a Territory Plan Variation to change
the land use to Community Facility Zone (CFZ) with potential for a childcare centre.

The following fieldwork program for these works is tabled below.
Table 3-2 Fieldwork Program

2526 August coq omoved USTs, fill, and natural

2014 material. NA
AECOM inspect the works to validate

27 August  excavation extent, characterise stockpiles

2014 and address compliance with N/A

environmental protection measures on the
Site

04 September
2014

AECOM inspect 100 m 3 of ENM stockpiles
at Boral Quarry, Kaveneys Road, Hall,
NSW that EPS proposed for import to Site
for use as backfill.

ENM at Boral Quarry classified as suitable
for the proposed future land use low
density residential with childcare.

10 September
2014

AECOM issue Waste Classification Letter
to JACSD to accompany all stockpiled
material proposed for disposal off-Site

Stockpiles classified as So/ Waste under
ACT Waste Guidelines

EPS remove all stockpiles from Site for
disposal at Veolia ES — Woodlawn Landfill,
Collector Road, Tarago, NSW.

A total of 70.06 t of material transported to
Woodlawn Landfill

25 September
2014

EPS import 32 t of ENM from Boral Quarry
to backfill the excavations. AECOM
confirm compliance with ENM
characterised on 4 September 2014.

ENM filled and compacted in 300 mm
layers in excavations. Site swept and
tidied by EPS

AECOM noted that all sampling and analysis for the UPSS validation works were completed in
accordance with the AECOM RAP (AECOM 2014B). However, it is noted that validation samples,
stockpile samples (excluding material identified as waste), and imported excavated natural
material (ENM) soil samples were all screened against low-density residential as opposed to
commercial/industrial as posed within the RAP.

The following is a summary of the AECOM discussion section:

« Twenty-one (21) soil samples (including QA/QC) were collected for validation purposes from
natural materials surrounding the USTs and within a close proximity to other UPSS
infrastructure. Laboratory analysis of all samples collected reported concentrations of all
COPCs less than the laboratory Limit of reporting (LOR) and/or adopted low density residential
guidelines. Based on field observations made during validation works and laboratory analysis,
AECOM considers that the site has been appropriately validated with no residual contamination
associated with previous fuel storage infrastructure within the Site.

10
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« Thirteen (13) soil samples (including QA/QC) were collected from approximately 96 m? of
excavated fill materials surrounding the USTs. Laboratory analysis of each sample returned
concentrations of all COPCs less than the laboratory LOR and/or adopted low density
residential guidelines with the exception of:

— TRH C6-C10 less BTEX concentrations exceeding the adopted low density residential
guidelines in three (3) samples.

_ TRH C10-C16 less naphthalene concentrations exceeding the low density residential
guidelines in four samples collected.

« Excavated materials were transported to Horsley Park Waste Management Facility, which is
licenced to receive restricted solid waste. AECOM considered that based on the laboratory
analysis of collected stockpile samples and collated waste disposal documentation, that the fil
materials excavated from the Site have been appropriately characterised and disposed of.

« Five (5) soil samples (including QA/QC) were collected from the approximately 32 tonnes (t) of
imported ENM material to ensure the suitability of the material for on-site use to fill each
excavation. Laboratory analysis of all samples collected reported concentrations of all CoPCs
less than the laboratory LOR and/or adopted low density residential guidelines. Based on field
observations made during ENM fill inspection and laboratory analysis of collected
characterisation samples, AECOM considers that the imported ENM material is suitable for use
within the Site and does not pose a risk to human health or the environment.

The report concludes that that validation of the UPSS excavation was completed to a standard
acceptable for the proposed future land use i.e. Community Facility Zone (CFZ) with potential for a
childcare centre.

3.4 AECOM 2015, DRAFT Former Charnwood Fire Station: Stage
2 Environmental Site Assessment Report, 13th March 2015
(AECOM 2015A).

The objectives of these works were to investigate five (5) areas of environmental concern (AECs)
which were previously identified in AECOM Phase | ESA (AECOM 2014A) and to assess the
potential presence and evaluate any risks posed by the AECs to the proposed future childcare
centre land use.

The AECs identified are listed below:

» AEC 1- Three (3) USTs, within the central eastern portion of the site. The site UPSS had been
decommissioned and the tank pits have been assessed and validated in AECOM 2014C.

« AEC 2 - Car wrecks, stored in the southern car park section of the site, adjacent to the open
shed.

« AEC 3 - 20L drums of AFFF which were stored in the internal store room (off the engine bay).
Based on AECOM's Phase 1 ESA AECOM considers the site to have unlikely been affected by
AFFF. Therefore, the analysis of AFFF was not undertaken for these works.

« AEC 4 - Uncontrolled fill which may be present at the site, near the southern fence line.
« AEC 5 - Onsite septic tanks and/or septic lines.

The soil assessment criteria selected for the site were suitable for the proposed site use as a child
care facility. This included:

« HIL A (Low Density Residential).
« Vapour intrusion —Soil HSL A (Low/High Density Residential) — Sand.

« Cooperative Research Centre for Contamination Assessment and Remediation of the
Environment (CRC CARE) Technical Report No.10 - HSLs for direct contact to soil.Direct
Contact -HSL A.

"
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= United States Environmental Protection Agency (US EPA) (January, 2015) - Regional
Screening Levels (RSLs) — Residential Soil (US EPA, 2015).

Twenty (20) soil samples inclusive of (QAQC) samples were collected from three (3) soil bores,
nine (9) test pits and one (1) hand auger location. Samples were analysed for the following
COPCs:

= Heavy metals.

= Asbestos.

= TRH.

« BTEX.

« PAHs.

+ Phenols.

+ Organochlorine and organophosphorus pesticides (OCP/OPPs).
» PCBs.

The soil analytical results indicated no exceedances of the site assessment criteria with the
exception of sample TP05_0.0-0.1 for TRH C10-C16 (less naphthalene) at 190 mg/kg which
exceeded the site assessment criterion of 110 mg/kg.

The Stage 2 ESA identified fill materials typically 0.5 m bgl to a maximum of 2.0 m bgl within the
former UST area (AEC 01). Natural soil conditions across the Site to comprise sandy clay soils. No
visual or olfactory observations of contamination impact were noted across the boreholes, test pits
and hand auger locations.

The data set collected during the Stage 2 ESA was screened against criteria for the land use
scenario of a childcare centre. One sample (TP05_0.0-0.1), located adjacent to the former vehicle
maintenance shed in the south east unsealed corner of the Site, exceeded these criteria and
indicates low-level impact. All other samples obtained from the AECs were below the criteria for all
analytes for childcare centre usage.

The report concludes that based on the targeted sampling and analysis completed at the Site,
AECOM considers the five nominated AECs to have been adequately characterised in relation to
risks to future proposed receptors at the Site. The report recommends however that remedial
action via targeted removal and validation of the surface soils in AEC01 in the immediate vicinity of
sample location TPO5 is recommended to address the identified potential exposure pathways (and
risk) for the proposed childcare facility development on the Site.

3.5 AECOM 2015, Excavated Soils - Block 6, Section 97, Former
West Belconnen Fire Station, Charnwood, ACT - Validation
Letter, 30" April 2015 (AECOM 2015B).

The objective of this report was to assess soils, remaining after TRH-impacted material around
TPO5 was excavated, were suitable for the proposed future childcare centre land use.

An excavation of approximately 7m wide, 5m long, and 0.3 deep was performed around soil
sample the historical sample location TP05. This material was stockpiled within the open site shed.
Three (3) soil validations samples were collected from the base of the excavation and analysed for
the following COPCs:

* Heavy metals.
+ Asbestos.

» TRH.

« BTEX.

e PAHSs.

12
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« OCP/OPPs.
= PCBs.
« PFOS and PFOA.

The soil assessment criteria selected for the site were suitable for the proposed site use as a child
care facility. This included:

« HIL A (Low Density Residential).
« Vapour intrusion —Soil HSL A (Low/High Density Residential) — Sand.

« Cooperative Research Centre for Contamination Assessment and Remediation of the
Environment (CRC CARE) Technical Report No.10 - HSLs for direct contact to soil. Direct
Contact —-HSL A.

» United States Environmental Protection Agency (US EPA) (January, 2015) - Regional
Screening Levels (RSLs) — Residential Soil (US EPA, 2015).

« US EPA Region 4 (2009) — Soil Screening Levels for PFOS and PFOA.

Analytical results showed concentrations of all COPCs below the selected soil assessment
guidelines.

It is however noted the all soil samples reported concentrations of both PFOS and PFOA above
laboratory LORs. These are tabled above in Table 1-1.

AECOM concluded that the validation of the TPO5/AEC04 excavation was completed to a standard
acceptable for the proposed future child care land use. No recommendations were provided within
this report.

3.6 AECOM 2015, Block®6, Section 97 Charnwood, ACT —
Summary of Previous Investigations and Site Suitability
Status, 17th July 2015 (AECOM 2015C).

The objectives of this report were to:

« Assess the potential for site-derived groundwater impacts and whether interim on-going
environmental management is required.

« Provides a clear statement regarding the suitability of the Site for its proposed land use.

Though groundwater was not directly assessed at the site a Tier 1 risk assessment, consistent
with the National Environment Protection Council (1999) National Environment Protection Measure
(NEPM) 1999 as amended 2013 Schedule B9, considers groundwater to not be at risk for site
activities because:

« Groundwater was not encountered during intrusive works to a maximum depth of 8m bgl.

« Natural soils are low permeability tight clays and, under the low density residential land use
with childcare centres, the appropriate criteria for volatile contaminants (ASC NEPM, HSL-A) at
a site with groundwater greater than 8 m and soil samples greater than 4 m in clay are all not
limiting with the exception of benzene and TRH Cs-Cyo F1 (less BTEX).

« Soil samples analysed during previous assessments did not report any concentrations of
volatile hydrocarbons above the laboratory LORs at the base of the former tanks
(approximately 4 m bgl) and in the soils beneath (between 4 m and 8 m bgl). Furthermore, field
screening at the time of sampling did not note any elevated PID readings (less than 10 ppm)
and “out-of-ground” tank inspections did not observe any visible leaks/penetrations.

On this basis AECOM stated that neither interim or ongoing environmental management of
groundwater was warranted.

Regarding site suitability and after a review of historical works AECOM stated the site could be
capable of supporting a CFZ land use with potential for a child care.

13
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4 SITE CONDITION AND ENVIRONMENTAL SETTING

4.1 Topography
The digital topographic map presented in ACTMAPI (available http://www.actmapi.act.gov.au/)

indicates that the site has an elevation of approximately 537 m above the Australian Height Datum
(AHD).

Based on observations during the site investigation, the site is generally flat.

4.2 Soils and Geology

The former NSW Department of Environment, Climate Change and Water 2010 soil landscape
series — sheet 8727, indicates the site is underlain by the Williamsdale soil formation comprised of
undulating rises, fans, valley flats and depressions on Silurian Volcanics of the Canberra
Lowlands.

The soils are characteristically moderately deep, moderately well-drained Yellow Chromosols on
Red and Brown Kandosols on upper rises and fan elements. Moderately to very deep, poorly to
imperfectly drained Sodosols are reported on lower rises and fan elements.

A small area to the west of the Site is characterised as Burra soil formation. This is characterised
by undulating to rolling low hills and alluvial fans on Silurian volcanics.

The soils identified during intrusive works by Arcadis include:

« Fill material, encountered at the majority of sample location with the exception of BH2, BH4 and
BH7 and varied from surface to 0.6m bgl in depth. Fill material was described as:

— Road base, gravelly clay, silty gravel, clayey gravelly silt. At all locations, the fill material
was dry.

» Natural soils at the site were described as:

— Silty Sandy Clay, and Silty clays with trace sands. Natural soils ranged from red to brown
with grey and red mottling. The soils were additionally, cohesive, roots were observed,
ranged from humid to dry, and were stiff.

« Bedrock was not encountered by Arcadis.

Detailed borelogs are provided in Appendix B, while Arcadis sampling locations are provided in
Figure 3, Appendix A.

Soils and fill material identified by Arcadis are generally consistent with that of previous
investigations.

4.3 Hydrogeology

A groundwater bore search was performed in AECOM's Phase | ESA (AECOM 2014A). The
findings of this indicated that no registered groundwater bores were identified within a 1 km radius
of the Site.

No groundwater investigations were performed at the site, however a tier one risk assessment,
consistent with the NEPM Schedule B9 performed by AECOM (2015C) considers groundwater to
not be at risk for site activities. The tier one risk assessment concluded that neither interim or
ongoing environmental management of groundwater was warranted for the site due to:

« Groundwater not being encountered within the maximum intrusive depth of 8m bgl.

. Natural soils are low permeability tight clays and, under the low density residential land use
with childcare centres, the appropriate criteria for volatile contaminants (ASC NEPM, HSL-A) at
a site with groundwater greater than 8 m and soil samples greater than 4 m in clay are all not
limiting with the exception of benzene and TRH Cs-C1o F1 (less BTEX).
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= Soil samples analysed during previous assessments did not report any concentrations of
volatile hydrocarbons above the laboratory LORs at the base of the former tanks
(approximately 4 m bgl) and in the soils beneath (between 4 m and 8m bgl). Furthermore, field
screening at the time of sampling did not note any elevated PID readings (less than 10 ppm)
and “out-of-ground” tank inspections did not observe any visible leaks/penetrations.

4.4 Hydrology

The nearest surface water receptor is a tributary to the Ginninderra Creek which is located
approximately 0.6 km southwest of the site.

Surface water runoff is expected to be directed by engineered flow paths into a general stormwater
system.

4.5 Visible Signs of Contamination

No visible indications of gross contamination were observed during site works performed by
Arcadis.

4.6 Odours

During intrusive works performed by Arcadis no hydrocarbon/chemical/sweet odours were
identified.
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5 AREAS OF ENVIRONMENTAL CONCERN

The following AECs were identified by AECOM (AECOM 2015A) within historical investigations:
« AEC 1- Three (3) USTs, within the central eastern portion of the site (decommissioned).

« AEC 2 - Car wrecks, stored in the southern car park section of the site, adjacent to the open
shed.

« AEC 3 - 20L drums of AFFF which were stored in the internal store room (off the engine bay).
= AEC 4 - Uncontrolled fill which may be present at the site, near the southern fence line.

s AEC 5 - Onsite septic tanks and/or septic lines.

These historical AEC locations are provided within Figure 2, Appendix A.

5.1 AEC 1 - Three (3) USTs

UPSS decommissioning and validation works were performed by AECOM (AECOM 2014C) in
accordance with the site-specific RAP (AECOM 2014B). The following is a summary of the
validation report (AECOM 2014C):

« soil samples collected for validation purposes from natural materials surrounding the USTs and
within a close proximity to other UPSS infrastructure reported concentrations of all COPCs
(BTEX, TRH, Heavy Metals, and Asbestos) less than the laboratory LORs. AECOM considered
that the site has been appropriately validated with no residual contamination associated with
previous fuel storage infrastructure within the Site.

«+ soil samples collected from approximately 96 m3 of excavated fill materials surrounding the
USTs returned concentrations of all CoPCs (BTEX, TRH, Heavy Metals and Asbestos) less
than the laboratory LORs and/or adopted low density residential guidelines with the exception
of:

— TRH C6-C10 less BTEX concentrations exceeding the adopted low density residential
guidelines in three (3) samples.

— TRH C10-C16 less naphthalene concentrations exceeding the low density residential
guidelines in four (4) samples collected.

« Excavated materials were transported to Horsley Park Waste Management Facility, which is
licenced to receive restricted solid waste. AECOM considered that based on the laboratory
analysis of collected stockpile samples and collated waste disposal documentation, that the fill
materials excavated from the Site have been appropriately characterised and disposed of.

« Soil samples collected from the imported ENM material reported concentrations of all CoPCs
(TRH, BTEX, PAHs, Heavy metals, OCP/OPPS, PCBs, and Asbestos) less than the laboratory
LOR and/or adopted low density residential guidelines. AECOM considered that the imported
ENM material is suitable for use within the Site and does not pose a risk to human health or the
environment.

The report concluded that that validation of the UPSS excavation was completed to a standard
acceptable for the proposed future land use i.e. Community Facility Zone (CFZ) with potential for a
childcare centre. Arcadis agrees with AECOM'’s conclusion after a review of the UPSS validation
report.

5.2 AEC 2 and 4 — Car Wrecks and Uncontrolled Fill.

Soil samples collected from across the site within the Phase 2 ESA (AECOM 2015A) within both
natural and fill materials were analysed for the following COPCs:

« Heavy metals.

» Asbestos.

17
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« TRH.

 BTEX.

* PAHs.

* Phenols.

= Organochlorine and organophosphorus pesticides (OCP/OPPs).

+ PCBs.

The samples were compared to the following soil assessment criteria:

» HIL A (Low Density Residential).

» Vapour intrusion —Soil HSL A (Low/High Density Residential) — Sand.

« Cooperative Research Centre for Contamination Assessment and Remediation of the
Environment (CRC CARE) Technical Report No.10 - HSLs for direct contact to soil. Direct
Contact —-HSL A.

« United States Environmental Protection Agency (US EPA) (January, 2015) - Regional
Screening Levels (RSLs) — Residential Soil (US EPA, 2015).

Fill across the site has been identified from surface to a maximum depth of 2.0m bgl within the
former UST. No visual or olfactory observations of contamination impact were noted across the
historical and recent boreholes, test pits, and hand auger locations.

The soil analytical results indicated no exceedances of the site assessment criteria with the
exception of sample TP05_0.0-0.1 for TRH C10-C16 (less naphthalene) at 190 mg/kg which
exceeded the site assessment criterion of 110 mg/kg.

An excavation of approximately 7m wide, 5m long, and 0.3 deep was performed around soil
sample TP05_0.0-0.1 by AECOM (AECOM 2015B). This material was stockpiled within the open
site shed, where it remains to date. Three (3) soil validations samples were collected from the
base of the excavation and analysed for the same analytical suite provided above, with the
addition of PFOS and PFOA. Analytical results for the validation works showed concentrations of
all COPCs below the selected soil assessment guidelines. It is however noted that PFOS and
PFOA concentrations were identified above the laboratory LORs, this is discussed below in
Section 5.3.

Arcadis believes that the fill material at the site has been sufficiently assessed regarding the above
COPCs, excluding PFOS and PFOA, and poses a low risk. It is however noted that a stockpile of
historically impacted material remains at the site within the site shed.

5.3 AEC 3 - AFFF

Though identified within the AECOM's Phase | (AECOM 2014A) only three (3) samples were
assessed for PFAS (AECOM 2015B). These samples were collected from the base of the of the
7m wide, 5m long, and 0.3 deep excavation performed to remediate AEC 4. It is however noted
that this stockpile remains at the site within the site shed. The concentrations are tabled above in
Table 1-1.

Arcadis notes that the extent of PFAS impact at the site is unknown. Additionally, since the
submission of this letter report (18th November 2014) the guidance regarding acceptable
analytical concentrations for PFAS have been amended as well as the analytical methodologies
used by laboratories in assessing sample for PFAS.

Due to the proposed redevelopment of the site into a child care facility additional assessment of
the site and mitigation measure, focusing on areas in which children are likely to come in contact
with site soils (inclusive of playgrounds and landscaped areas) is required.

18



792

SOIL PFAS INVESTIGATION - 172678

5.4 AEC 5 — Onsite septic tanks and/or septic lines.

After a review of previous AECOM environmental reports Arcadis can find no evidence to support
the existence of a septic tank and or associated infrastructure to exist at the site. Furthermore,
during intrusive works as well as a site inspection Arcadis was not able to locate a septic tank and
or associated infrastructure. It is further noted that part of the sewer network enters the site
boundary after a review of the Icon Water sewer network figure. The sewer gattic cover was
additionally identified during service location works performed at site.

Arcadis therefore believes that it is unlikely that a septic tank and or associated infrastructure is
located at the site.

5.5 Contaminants of Potential Concern
Based on the above the COPCs are summarised in Table 5-1 below.

Table 571 AECs and COPCs
e B oo i
1 Stockpiled soil TRH and PFAS

Areas in which children are likely to come in
2 contact with site soils (inclusive of PFAS
playgrounds and landscaped areas)
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6 DATA QUALITY OBJECTIVES AND SAMPLING AND
ANAYSIS PLAN

This section outlines the methodology adopted by Arcadis during the intrusive works conducted as
part of the investigation. This section also provides details on the sampling and analysis, rationale
for borehole locations, description of field equipment used, decontamination procedures, field and
laboratory quality assurance and control, laboratory analytical methods and sample preservation.

6.1 Data Quality Objectives (DQO)

The DQO process is a systematic planning tool based on the scientific method for establishing
criteria for data quality and for developing data collection designs. The DQO defines the
experimental process required to test a hypothesis. The DQO process has been developed to
ensure that efforts relating to data collection are cost effective, by eliminating unnecessary,
duplicative or overly precise data whilst at the same time, ensuring the data collected is of
sufficient quality and quantity to support defensible decision making.

It is recognised that the most efficient way to accomplish these goals is to establish criteria for
defensible decision making before data collection begins and develop a data collection design
based on these criteria. By using the DQO process to plan the investigation effort, the relevant
parties can improve the effectiveness, efficiency and defensibility of a decision in a resource and
cost effective manner.

The DQO process consists of seven steps, which are designed to clarify the study objectives,
define the appropriate type of data and specify tolerable levels of potential decision errors. The
seven-step DQO process adopted for this DSI can be summarised as follows:

= Step 1: State the Problem — concisely describe the problem to be studied. Review prior studies
and existing information to gain a sufficient understanding to define the problem;

» Step 2: Identify the Decision — identify what questions the study will attempt to resolve, and
what actions may result;

» Step 3: Identify the Inputs to the Decision — identify the information that needs to be obtained
and the measurements that need to be taken to resolve the decision statement;

e Step 4: Define the Study Boundaries — specify the time periods and spatial area to which
decisions will apply. Determine when and where data should be collected;

» Step 5: Develop a Decision Rule — define the statistical parameter of interest, specify the action
level, and integrate the previous DQO outputs into a single statement that describes the logical
basis for choosing among alternative actions;

= Step 6: Specify Tolerable Limits on Decision Errors — define the decision maker’s tolerable
decision error rates based on a consideration of the consequences of making an incorrect
decision; and

= Step 7: Optimise the Design —evaluate information from the previous steps and generate
alternative data collection designs. Choose the most resource-effective design that meets all
DQOs.

The DQOs are provided in Table 6-1 and were derived in accordance with Australian Standard
4482 .1-2005 ‘Guide to the investigation and sampling of sites with potentially contaminated soil.
Part 1: Non-volatile and semi-volatile compounds’ (AS 4482.1-1997).
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Table 6-1 Site Specific DQOs
FE R
State the Problem To target soil at the site (to the extent practicable) which children are likely
to come in contact with (inclusive of playgrounds and landscaped areas)
and to make recommendations as to:
« Suitability of the site for the proposed childcare facility.
» Mitigation methods (if required).
Identify the Decision If elevated concentrations of COPCs were identified at the site:

« What is the extent of the impact?

+ Do any COPC at the site occur at concentrations that pose or may
pose an unacceptable liability or risk to the environment and/or human
health to persons who will utilise the future development?

« If so what is the order of priority to minimise the risk and what
additional measures are required to mitigate, remediate, or manage the
risk?

Identify the Inputs tothe ey data required to resolve the project problem including concentrations
Decision of COPCs in the surface soils collected in the study area.

The COPCs selected, provided in Table 5-1 were based on historical
review (Section 3) and the site condition observed during recent
fieldworks.

The guidelines adopted by Arcadis to assess the soil results are as follows.

Soil:

The following criteria has been adopted from the PFAS National
Environmental Management Plan, consultation Draft (August 2017):

« HSL - Based on ASC NEPM HIL-A, assumptions with home grown
produce included.

Further to this the NEPM HILs calculator has been used to calculated the
HIL-A for the site whit the home grown produce excluded for the site.

Further explanation for the selection of these criteria is provided below in

Section 8 below.
Define the Study This investigation was restricted to the physical site boundaries, as shown
Boundaries in Figure 2 Appendix A. The vertical extent of the study boundaries was

limited to a maximum depth of 2.0m bgl. The temporal boundaries of the
study were limited to the date that the investigations were completed listed
in Section 6.2.

Develop a Decision Rule If the concentrations of COPCs in the soil sample are reported to be below
the relevant adopted guidelines, then the soil will be deemed suitable and
no mitigation/management/remediation options will be proposed for
continued land use at the site. If however, the concentration of one or more
COPCs are greater than the guidelines recommendations will be made for
the mitigation/remediation/management of contamination to render the site
suitable for the proposed use.

Specify Tolerable Limits The acceptable limits for samples are as follows:
on Decision Errors

« % RPD for laboratory duplicates for TPH and BTEX analysis is less
than 60%; and

» Recovery of matrix spikes and surrogate spikes is as per the
laboratory’s Quality Assurance targets accepted under their National
Association of Testing Authorities (NATA) accreditation.
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Precision is measured using the standard deviation ‘SD’ or Relative Percent
Difference ‘%RPD’. Replicate data for field duplicates of organics is
expected to be as follows:

+ RPD criteria of 50% or less, for concentrations > or = 10 times practical
quantitation limits (PQL);

+ RPD criteria of 75% or less, for concentrations between 5 and 10 times
the EQL; and

+ RPD criteria of 100% or less, for concentrations < 5 times PQL.

Replicate data for field duplicates for inorganics, including metals is
expected to be as follows:

« RPD criteria of 30% or less, for concentrations > or = 10 times PQL;

« RPD criteria of 75% or less, for concentrations between 5 and 10 times
the EQL; and

« RPD criteria of 100% or less, for concentrations < 5 times PQL.

Where acceptable limits for field duplicates were not met, a discussion on
low biased error will be provided.

Optimise the Design Soil samples were targeted at surface soils using a layout of the proposed
childcare facility. Additionally, samples were collected at relevant intervals,
changes in geology or in zones of gross contamination (if observed), and
locations selected for efficient and representative sampling.

6.2 Chronology of Works

A summary of site activities completed is provided in Table 6-2 below.
Table 6-2 Chronology of Works

22" August 2017 Drilling soil bores BH1 through to BH10.

6.3 Sampling Analysis Plan and Sampling Rationale

The intention of the sampling plan was to attain the objectives stated in Section 1.2. Sampling
locations were based on an established site history as well as being strategically placed across the
site to target soil at the site (to the extent practicable) which children are likely to come in contact
with (inclusive of playgrounds and landscaped areas).

Ten (10) sample locations in total were advanced across the site during Arcadis’ field works. While
Australian Standard (AS) 4482. 1 — 2005 Guide fo the Investigation and Sampling of Sites with
Potentially Contarminated Soil Part 1. Non-volatile and Semi-Volatile Compounas recommends
between nine (9) and eleven (11) sampling points to characterise a site of this size (3,600m?). The
sampling plan performed at the site is considered suitable to achieve the objectives of the project.

Table 6-3 Chronology of Works

T ——

Below entrance/exit to site and fire station.  Playground.

BH2, BH3,and | 5ndscaped area. Playground.
BH4
BHS Landscaped area. Below the carpark.
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BH6 Historical AEC 1, vegetated area. Below the carpark.
BH7 Historical PHAS Concentrations Below the carpark.
BH8 Central portion of site, observed cracked Sgiaiing
bitumen surface.
W gf:;::lnp;uﬂrifggf site, observed cracked Below the childcare facility.
BH10

Southern boundary, Below Historical
AEC2

Playground.
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7 METHODS

The methods used for the collection of data for this investigation are presented in the following
sections.

7.1 Soil Logging

Soil logging was conducted by Arcadis with soil borehole locations advanced using a 300mm solid
flight auger mounted on a backhoe. Ten (10) soil bores were advanced across the site.

Samples were collected at regular intervals, changes in geology and in zones of potential impact.
Soil samples were collected directly from the solid flight auger by hand, using new disposable
nitrile gloves.

Auger samples were taken from the central area of the auger to avoid contact with the auger
surface or surrounding matrix to prevent cross contamination.

Each soil sample was placed directly into a laboratory supplied 250m| PFAS specific sample
container (high density polyethylene or polypropylene) with the details of the sample, including the
sample name, the job number, the date of sampling and the sample depth. Sample preservation
was performed in accordance with ASC NEPM 2013 with samples immediately placed and stored
in an ice filled Esky to keep them chilled, prior to being couriered to the laboratory with the signed
chain of custody form filled out with the required analysis.

Detailed borelogs are provided in Appendix B.

7.2 Laboratory Analysis and Methods

A brief outline, identifying the differing analytical methods used is provided below.
Table 7-1 Laboratory Methods

AECOM 20158 ALS - PFAS

§V01, SV02, and SV03. In-House. A portion of soil is soaked in sodium hydroxide followed by
extraction with methanol. The extract is neutralised with hydrogen chloride
and an aliquot taken to dryness, made up in mobile phase. Analysis is by
Liquid chromatography-mass spectrometry (LC-MS), MS, electrospray
ionization (ESI) Negative Mode using multiple reaction monitoring (MRM).

Arcadis 2017 ALS - TOP Assay PFAS
QA2. In-House Extraction followed by digestion with oxidation per Houtz, Erika

F.; Sedlak, David L. (2012): Oxidative Conversion as a Means of Detecting
Precursors to Perfluoroalkyl Acids in Urban Runoff. In Environmental
Science & Technology 46 (17), pp. 9342;9349:

A soil extract is taken to near dryness and made up to 5 mL with reagents.
The sample is digested with persulfate under alkaline conditions,
neutralised and prepared for analysis per EP231

A portion of the oxidised sample is mixed with methanol (1:1) prior to
analysis by LC-Electrospray-MS-MS, Negative Mode using MRM. Where
commercially available, isotopically labelled analogues of the target
analytes are used as internal standards for quantification. Where a labelled
analogue is not commercially available, the internal standard with similar
chemistry and the closest retention time to the target is used for
quantification. PFOS is quantified using a certified, traceable standard
consisting of linear and branched PFOS isomers.

Arcadis 2017 SGS - Standard PFAS
This method is intended for the analysis of polyfluorinated compounds
(PFCs) by High Performance Liquid Chromatography-Tandem Mass
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BH1 though to BH10 and Spectrometry (HPLC-MS/MS). A weighed soil sample is solvent extracted
QA1. with acetonitrile/methanol then filtered into a 1mL polypropylene for
analysis by LC-MS/MS.

Arcadis 2017 SGS - TOP Assay PFAS
BH1, BH3, BH6, BH7, and This method is intended for the analysis of polyfluorinated compounds
BH10. (PFCs) by High Performance Liquid Chromatography-Tandem Mass

Spectrometry (HPLC-MS/MS). Soil and sediment samples undergo
oxidative pre-treatment (TOPs) prior to concentration using Solid Phase
Extraction (SPE) and the SPE cartridge is eluted with 4ml of 0.1% acetic
acid/ACN and then 4ml of ACN. The eluent is then concentrated and
transferred to a 1mL polypropylene GC vial for analysis by LC-MS/MS.

Arcadis notes that the method utilised between the 2015 and 2017 have differed and that
comparison between the two (2) sets of data is not recommended. Furthermore, the comparison
between both the primary laboratory (SGS) and secondary laboratory (ALS) is suitable for the
intended purpose of this investigation.

Laboratory analytical methods and analyte LORs are shown in the analytical certificates provided
in Appendix C.
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8 ASSESSMENT CRITERIA

8.1 Rationale for Selection Soil Assessment Criteria

The soil assessment criteria selected for this investigation have been adopted from the PFAS
NEPM, Consultation Draft (August 2017) which were developed by the NSW OEH and NSW
Health. Soil concentrations of PFAS were assessed against the low density residential screening
level, which is based on:

s 20% of Food Standards Australia and New Zealand's Tolerable Daily Intake, i.e. up to 80% of
exposure is assumed to come from other pathways.

» ASC NEMP (2013) HIL-A assumptions with home grown produce included (10%).

The HIL- A values provide a conservative preliminary assessment of potential risks at sites where
children are likely to be the most sensitive human receptors, including childcare centres,
kindergartens, preschools and primary schools and their integral playgrounds.

The source document detailing the OEH assumptions for the derivation of the PFOS soil criteria
has not been made publicly available at this time. The assumptions included for parameters such
as dermal absorption, bioaccumulation, or intake from fruit and vegetables therefore cannot be
reviewed and assessed for their appropriateness for use at a child care centre. Given that the
derived HIL-A for PFOS (0.009 mg/kg) is approximately 4 orders of magnitude below the HIL-B for
PFOS derived by OEH (2 mg/kg), it is likely that the fruit and vegetable ingestion pathway is a key
driver for the low HIL-A value.

Given that the home grown produce pathway would not be relevant for this site, a reality check of
the OEH number has been performed, using the HILs calculator provided online in the NEPM
toolbox (http://www.nepc.gov.au/nepms/assessment-site-contamination/toolbox). Using the current
Australian tolerable daily intake for PFOS/PFHxS (FSANZ, 2017) with the plant uptake pathway
removed from the calculation, an HIL-A for PFOS/PFHxS of 1 mglkg was derived (see

Appendix E).

As the OEH values represent the most current screening criteria published for PFAS in soils in
Australia, these guidelines were adopted for a conservative screening approach. Secondary
consideration of the derived HIL-A with no home grown produce exposures incorporated
(calculated to 1 mg/kg, see Appendix E) has also been incorporated into this assessment.

The selection of the residential value for assessment of PFAS is based on the:

« Intended use of the site — Childcare facility.

« Potential receptor/s onsite — Children and Workers.

» Exposure that may be experienced — Current design of childcare facility has access to soils.

Soil analytical results and guideline criteria are tabled in Appendix D.
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9 QUALITY ASSURANCE AND QUALITY CONTROL
(QA/QC)

9.1 Field Quality Assurance

9.1.1 Details of Sampling Team

Soil sampling was conducted by Arcadis personnel Ryan Stewart who are trained and experienced
in the supervision and in the collection of environmental samples.

9.1.2 Decontamination Procedures Carried out Between Sampling
Events

Only solid flight augers were reused during the sampling events at the site.

Where solid flight augers, were used it is noted that they were brushed down between sampling
locations as the nature of the soils encountered were dry and came loose freely.

Arcadis consider this to have been a suitable method of decontamination.

9.1.3 Chain of Custody Details

Soil samples were transported to the laboratory under a chain of custody (COC). Information on
the COC included the sampler, sample identifier, sample matrix, collection date, analyses to be
performed, sample preservation method, sample release date and sample received date. COCs
are provided in Appendix C along with the laboratory reports.

9.1.4 Sampling Splitting Techniques

Soil duplicate sample were collected by taking representative samples of the soil at the same
depth interval.

9.1.5 Statement of Duplicate Frequency

Table 9-1 Field QAQC Analytical Quantities

“ i A

Soil 10 1 1 1:10

A single sets of field duplicates for soil were collected during the fieldworks. A QA/QC sampling
rate of 1:10 for soil was therefore achieved. The QA/QC sampling ratio for soil is in accordance
with the Australian Standard 4482.1-2005 ‘Guide to the investigation and sampling of sites with
potentially contaminated soil. Part 1: Non-volatile and semi-volatile compounds’ which is a ratio of
1:20.

The following soil QA/QC samples were collected:

= QA1 and QA2 were respectively soil intra-laboratory and inter-laboratory duplicates of sample
BH7 0.0-0.2.
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9.2 Laboratory QA/QC

9.2.1 Holding Times

All holding times were reported as being within specified ranges.

9.2.2 Laboratory Accreditation and Analytical Methods Used

The primary laboratory used for soil samples was SGS Australia Pty Ltd (SGS), while the secondary
laboratory was ALS Environmental (ALS).

Both SGS and ALS are accredited by NATA to ISO 17025, accreditation number 2562 (SGS), and
825 (ALS).

Laboratory QA/QC is provided on the laboratory reports in Appendix B.
9.2.3 Percent Recoveries of Spikes and Duplicates

9.2.3.1 Laboratory Duplicate RPD
No laboratory duplicate RPD exceedances existed for soil samples.

9.2.3.2 Matrix spikes recoveries

Where reported no matrix spikes recoveries exceedances exist for soil samples.

9.2.4 Standard solution results

All standard solution (or LCS — laboratory control sample) were within acceptable range.

9.2.5 Laboratory duplicate results

All laboratory duplicates were within acceptable ranges.

9.2.6 Laboratory blank results

No laboratory blank exceedances existed for both soil samples.

9.2.7 PFAS Oxidation — Primary Samples

Table 9-2 PFAS oxidation %
E E
0.0 0.0

n
0.02- 0.02- 0.1-

Sample Depth 0.05- 0.0- 0.0- 0.0- 0.0-

range (m) 015 02 01 02 02 02 02 02 02 02
Percent 67 NA 8 NA NA 67 9 NA NA 98
Oxidation
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General comments:

« Samples from BH4 0.0-0.2, BH5 0.0-0.2, and BH10 0.1-0.2 are considered to have undergone
an acceptable level of oxidation after review of analytical data.

« Incomplete oxidation is observed for samples at locations BH1 0.05-0.15, BH2 0.0-0.2, BH3
0.0-0.1, BH6 0.0-0.2, BH7 0.0-0.2, and BH10.

» Potential for false positive for Pentafluoropropionic anhydride (PFPA) in samples from the
following locations BH1 0.05-0.15, BH2 0.0-0.2, BH7, BH8 0.02-0.2, BH8 0.02-0.2, and BH3
0.0-0.1.

» Perfluorooctane sulfonamide (FOSA) and perfluoroalkyl sulfonamidoethanol (FOSE) should
convert to PFOS/PFOA in sample BH7 0.0-0.2.

» FOSA should convert to PFOS/PFOA in sample BH10 0.1-0.2.

The primary laboratory SGS was contacted regarding the above comments, and has confirmed
their analytical concentrations.

Given the sensitive nature of the proposed redevelopment of the site, all analytical results were
considered relevant for the assessment of child care exposures.

9.3 QA/QC Data Evaluation

9.3.1 Evaluation of the QA/QC Information Compared to the
DQOs

Documentation completeness:

« Borehole logs and COC forms were completed and appropriate.

Data completeness:

« All samples were received by the laboratories and analytical results reported including
laboratory QA/QC.

Data comparability:

« Arcadis standard operating procedures, Australian Standards, (AS4482.1 2005 and AS4482 2-
1999) and industry best practice were followed during soil sampling.

« Consistent field conditions and staff were used during sampling.
» Standard analytical methods were used by the laboratories for all analyses.
« The limits of reporting are appropriate though differing between both laboratories.

« The limits of reporting provided by the primary laboratory are noted to be above that of the
selected analytical guideline. This is not considered to be an issue as the majority or samples
have exceeded the conservative guidelines.

Data representativeness:

= The holding times were acceptable.

« The frequency of laboratory blanks was acceptable.
Precision:

« Field duplicate pairs for soil were collected at a rate within the 1:10.

9.3.2 Data Comparability

« All soil samples were collected using the same method. The weather conditions remained
suitable for the duration of the sampling.
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= Though the analytical limits of reporting between laboratories differed they are both considered
acceptable.

9.4 Relative Percentage Difference

Precision of analytical techniques is measured by the relative percent difference (RPD) between
duplicate and triplicate results. Acceptance targets for field duplicates (intra-laboratory and inter-
laboratory samples) are dependent on matrix type, analyte type and analyte concentrations and
are as follows:

The criteria for the RPD of organics is as follows:

= RPD criteria of 50% or less, for concentrations > or = 10 times EQL,

» RPD criteria of 75% or less, for concentrations between 5 and 10 times the EQL; and

« RPD criteria of 100% or less, for concentrations < 5 times EQL.

Replicate data for field duplicates for inorganics, including metals is expected to be as follows:
« RPD criteria of 30% or less, for concentrations > or = 10 times EQL;

= RPD criteria of 75% or less, for concentrations between 5 and 10 times the EQL; and

= RPD criteria of 100% or less, for concentrations < 5 times EQL.

Itis noted that RPDs were generally only calculated for groups of compounds with detections
above the laboratory detection limits.

RPDs were all reported within acceptable ranges for all analytes

Results of RPD calculations are presented in Appendix D.
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10 OBSERVATIONS AND ANALYTICAL RESULTS

The following section presents an overview of the field observations encountered during the site
works as well as historical assessments.

10.1 Field Observations

10.1.1 Soil

The soil types encountered at the site were generally consistent with historical investigations as
well as between sample locations. The soils identified during intrusive works by Arcadis include:

« Fill material encountered at each sample location, with the exception of BH2, BH4 and BH7,
varied from surface to 0.6m bgl in depth. Fill material was described as:

— Road base, gravelly clay, silty gravel, clayey gravelly silt. At all locations, the fill material
was dry.

« Natural soils at the site were described as:

— Silty Sandy Clay, and Silty clays with trace sands. Natural soils ranged from red to brown
with grey and red mottling. The soils were cohesive, roots were observed, ranged from
humid to dry, and were stiff.

« Bedrock was not encountered by at any of the sample locations advanced by Arcadis.

No hydrocarbon/chemical/sweet odours were identified by Arcadis during the investigation.

10.2 Soil Analytical Results

The following presents a summary of current in-situ soil and COPC analytical concentrations for
PFAS. Analytical summary tables are included in Appendix D with copies of laboratory certificates
included in Appendix C.

10.2.1 PFAS

Concentrations of PFAS were identified within all samples collected and analysed at the site.
Concentrations of PFOS and PFHxS (sum) exceeded the OEH derived residential screening
guideline (0.009 mg/kg) for the following samples:

« BH1 0.05-0.15 at 0.02 mg/kg

» BH3 0.0-0.1 at 0.06 mg/kg

« BH6 0.0-0.2 at 0.04 mg/kg

e BH7 0.0-0.2 at 0.74 mg/kg

« QA1 (intra-lab duplicate for BH7 0.0-0.2) at 0.34 mg/kg
» QA2 (inter-lab triplicate for BH7 0.0-0.2) at 0.326 mg/kg
« BH100.1-0.2 at 0.9 mg/kg

Arcadis notes that no samples exceeded the residential screening guidelines for PFOS and
PFHxS (sum), with the home grown produce pathway removed (1mg/kg).

31



SOIL PFAS INVESTIGATION - 172678

11 PRELIMINARY RISK ASSESSMENT

The preliminary risk assessment focuses on the objectives of this investigation which is to assess
the site for PFAS in soil and assess the potential risk PFAS may pose to the proposed childcare
centre.

11.1 Summary of Soil Conditions

Several soil samples, as listed within Section 10.2.1, from across the site exceeded the adopted
screening guidelines for PFOS and PFHxS (sum).

Due to the historical use of the site as a fire station, the likely source of PFAS at the site is from
AFFF. AFFF is known to have been stored at the site in 20L drums in the internal store room (off
the engine bay). The AFFF was used to top up the foam tanks of fire engines as required. Due to
the presence of PFAS across the site it is possible that the fire engines foam tanks were filled at
various location across the site resulting in spills.

As the concentrations of PFAS identified were consistent across the site and relatively low in
nature, Arcadis has not identified a specific location which would have been used for disposal of
AFFF to ground on site.

11.2 Assessment of Potential Transport Mechanisms

Transport mechanisms are the manner in which contaminants migrate away from the source area.
The transport mechanisms considered for the site are as follows:

Soil:

« The source for PFAS at the site is considered to be AFFF use, particularly associated with
refilling foam tanks on fire engines and general storage of foams.

Surface Water:

= PFAS is soluble in water and could have potentially spread across the site during rain events,
causing overland flow.

Air:
» Use of AFFF may result in airborne dispersal as aerosols.
Bioaccumulation:

» While PFAS may bioaccumulate from soils into fruit, vegetables, poultry etc, this pathway is
unlikely to be realised at this site.

11.3 Assessment of Possible Exposure Routes and Receptors

The primary exposure route to PFAS by receptors on site (children and workers at the childcare
centre) is incidental ingestion of soil.

Dermal absorption is expected to be minimal due to the physico-chemical properties of PFAS, and
exposure via bioaccumulation pathways (ingestion of impacted fruit, vegetables, poultry, etc) are
unlikely at a child care centre.

Based on the current development plan for the childcare centre, ingestion is considered to be a
potentially complete pathway.

11.4 Conceptual Site Model

Based on the site history, site observations, intrusive works, and proposed development the
following conceptual site model has been developed. Arcadis notes that AEC 3 is the primary
focus of the Conceptual Site Model.
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11.41 Potential Receptors, Exposures, and Pathways

The following provides an overview of the potential exposure pathways. For an exposure pathway
to be considered complete, there must be a:

« Source of the contaminant, that is, how the contaminant is introduced into the environment.

+ The method for the contaminant to move through the environment (e.g. soil).

= An exposure point, that is, how people come into contact with the chemicals (e.g. eating soil).
= An exposure route, that is, how can the chemical enter the body (e.g. ingestion).

If any of these steps (source, transport media, exposure point, or route) is not present, then the
exposure pathway is incomplete and hence further assessment of risks is not required. In cases
where the exposure pathways are complete, or have the potential to be complete, then the
pathways can be considered either significant or insignificant. The significance of the exposure
pathway depends on the nature of the contamination present and the evaluation of the likely
exposure concentrations that may be associated with the pathway.

In identifying the complete and significant exposure pathways the following is noted:

« Concentrations of PFOS and PFHxS (sum) were identified across the site within surface soils,
above the OEH residential screening criteria.

« The proposed building development plan currently has a playground which would allow children
direct access to soils.

Based on the proposed development of the site into a child care facility and review of the elements
identified in the above sections, the following exposure pathway assessment is provided to
determine the means by which receptor populations may potentially be exposed to the identified
impacts in surface soil at the site.

Table 11-1 Potential Soil Exposure Pathway Assessment Based on Proposed Development

Potentially Complete

Concentrations of COPCs in surface soils, which children may be exposed to have

et exceeded the residential screening criteria published by OEH.

Contact

Ingestion Concentrations of COPCs in surface soils were be/owthe derived residential screening
criteria, which assumed that home grown produce pathways were incomplete (see
Appendix E).

11.5 Proposed Mitigation Measures

Based on the above information Arcadis believes that the site can be made suitable for the
proposed childcare facility subject to incorporation of the following permanent mitigation measures.

To remove the potential for exposure via bioaccumulation pathways, such that the derived
screening value of 1 mg/kg may be applied, home grown produce such as herbs, fruits,
vegetables, etc should not be grown at the site within the impacted site soils.

In addition, it is proposed that a barrier is constructed to limit potential for direct contact with
shallow soils by site occupants, particularly children that are likely to come in contact with these
soils (e.g. playground soils and landscaped areas). Refer to Appendix A, Figure 4 for a figure
highlighting areas proposed to have mitigation implemented.

Potential barriers include:
« Concrete pavement.
« Compacted decomposed Gravel (minimum 100mm) over geofabric.

= Synthetic turf.
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+ Rubber soft fall.

» Soft fall mulch (minimum 150mm) over geofabric.
« Tiles and pavers.

* Wooden decking.

« Play sand/digging pit (minimum of 400mm in depth) — Arcadis notes that a geofabric liner will
be required below these areas to prevent direct contact to the underlying soils.

Any produce (e.g. fruit or vegetables) grown for consumption must be contained within elevated
(400 mm) planter boxes with imported growing medium and must be placed on top of a base layer
of geofabric material.

Several mature trees and general landscaping will be located within the playgrounds of the
proposed redevelopment. To comply with tree protection guidelines as well as provide a
satisfactory barrier, either compacted decomposed gravel, soft fall mulch, and/or wooden decking
as detailed above will be used around the base of these trees.

Arcadis assumes that no additional mitigation measures will be required for the footprint of the
childcare facilities building, or the proposed carpark. This is because it is expected that these
areas will be sealed with appropriate building products resulting in no exposure pathway to
subsequent site soils.

Based on the implementation of the above mitigation measures, the potentially complete
exposure pathway is revised to incomplete and therefore, the site would be suitable for the
proposed childcare facility.
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12 CONCLUSIONS AND RECOMMENDATIONS

12.1 Conclusions

The site is located on Block 22 Section 97 Charnwood and it is understood that the site is intended
to be redeveloped into a childcare facility.

A historical environmental investigation identified concentrations of PFAS within natural soils in the
southern portion of the site. Due to the historical identification of PFAS at the site the ACT Health
Directorate required additional assessment of the site and mitigation measures, focusing on areas
in which children are likely to come in contact with site soils (inclusive of playgrounds and
landscaped areas).

The objective of this investigation was to assess the soil at the site for PFAS and
assess the potential risk of PFAS to the proposed childcare centre.

Ten (10) boreholes were advanced across the site in order to assess soils for potential PFAS
impacts.

Concentrations of PFOS and PFHxS (sum) exceeded the OEH residential HSL screening
guidelines (0.009 mg/kg) for the following samples:

« BH10.05-0.15 at 0.02 mg/kg.

= BH3 0.0-0.1 at 0.06 mg/kg.

= BH6 0.0-0.2 at 0.04 mg/kg.

« BH7 0.0-0.2 at 0.74 mg/kg.

« QA1 (intra-lab duplicate for BH7 0.0-0.2) at 0.34 mg/kg.
« QA2 (inter-lab triplicate for BH7 0.0-0.2) at 0.326 mg/kg.
 BH100.1-0.2 at 0.9 mg/kg.

All locations were below the derived screening level of 1 mg/kg, assuming that home grown
produce pathways are removed.

A preliminary risk assessment was performed and identified that with the proposed redevelopment
plan, the soil ingestion exposure pathway for children is potentially complete.

Arcadis believes that the implementation of a barrier between the existing soil and occupants of
the childcare centre will make the exposure pathway incomplete. The following permanent barriers
will be acceptable for use to prevent exposure to soil on the site:

« Concrete pavement.

» Compacted decomposed Gravel (minimum 100mm) over geofabric.
« Synthetic turf.

= Rubber soft fall.

= Soft fall mulch (minimum 150mm) over geofabric.

+ Tiles and pavers.

« Wooden decking.

« Play sand/digging pit (minimum of 400mm in depth) — Arcadis notes that a geofabric liner will
be required below these areas to prevent direct contact to the underlying soils.

Any produce (e.g. fruit or vegetables) grown for consumption must be contained within elevated
(400 mm) planter boxes with imported growing medium and must be placed on top of a base layer
of geofabric material.

Several mature trees and general landscaping will be located within the playgrounds of the
proposed redevelopment. To comply with tree protection guidelines as well as provide a

35



809

SOIL PFAS INVESTIGATION - 172678

satisfactory barrier, either compacted decomposed gravel, soft fall mulch, and/or wooden decking
as detailed above will be used around the base of these trees.

12.2 Recommendations
Based on the results of this investigation, Arcadis makes the following recommendations:
« Implement mitigation measures as described above.

» Where surface soil needs to be moved for construction purposes it should be placed under
sealed hardstand areas such as the proposed carpark and or building, where possible.

» A confirmatory site inspection and review of the mitigation measure once installed should be
completed. This will include a brief letter report to be provided to the ACT Health Directorate.

« No soil is to be removed from site without prior approval from the ACT EPA.

= An Environmental Management Plan (EMP) focusing on maintenance of the proposed
mitigation measures and or intrusive works at the site should be prepared for the site.

Based on the implementation of the above mitigation measures, the potentially complete
exposure pathway is revised to incomplete and therefore, the site would be suitable for the
proposed childcare facility.
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APPENDIX A

Site Figures
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APPENDIX B

Borehole Logs.
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Borehole Log
Hole ID. BH1
eS Environmental a RmD I S &ﬂﬁm‘mmcy Project Number: 17267
Strategies /A built assets Hole Depth: 1.50 m
Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location/ Site:  West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : w:
ez Top of Casing :
Client: Peach&Co Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
| g
3|2 §> ; é Sample ID
<|3E|Z|2|9|= Material Description g Observations / Comments
£ % £1€18|8|2 3 DN
- 0.
2282|582 2
005 BITUMEN.
i | FILL - ROADBASE, grey / green, large gravels and No odour. No staining.
ass sand. pere e BH1_0.05-0.15 | N, PACM observed.
02 % Silty Sandy CLAY - red. humid No odour. No staining.
_0,4 %/
% CL
- % BH1_0.4-0.6
__’J 8 %
< 3’/ Silty CLAY, trace Sand - brown, some grey and red humid No odour. No staining.
iz 08 = | mottling, cohesive, some roots observed.
=2
1.0
» - BH1_0.9-1.1
<
© g
g cL
o
= | 12
s
&
o L
1) 14
a L
% 1.50 //(
s} End of Hole at 1.50 m
g 16 Target depth.
['4
<
s oy
0 -
=
8
b | 18
w
o
<
(8]
o -
<
]
2.0
2
T
§ Additional Comments Method
o - HA  Hand Auger MR  Mud Rotary
; z Strike Groundwater Level CC  Concrete Corer PT  PushTue
2 : Break AH
& ! Static Groundwater Level (s:E A ;":ﬁ; :;;r X :’:C:::::er
§ HFA  Hollow Fiight Auger
= SPT Standard Penetometer Test
:
g F NS Log Drawn By: (N Logged By N Date: 2210912017
A Conact. Ghecked By Date




818

DRAWN BY: WAWW.REUMAD.CCM.AU] ES ARCADIS 17267 CHARNWOOD.GPJ ES.GDT 3/10/17 10:36:58 AM

Borehole Log
Hole ID. BH2
eS El!VirOnmental a RmD I S 2:5”—"] & Cu.r".‘sdul(.mcy Project Number: 17267
Strategies /A built assets Hole Depth: 110 m
Sheet: 1 0f 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location/ Site: ~ West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level: N/A
: Top of Casing : N/A
Client: Peach&C
" ) o Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
_|= f
3|25 §> §. g Sample ID
JE[Z[2 | ® Material Description e Observations / Comments
Blzls|El5 (3l 2
|ls|8|S| 8|3 |= 3 ID No.
S|1Z|lo|x|o |D|= =
| g 1 SILT, some Gravel, trace Clay - pale brown, rounded dry No odour. No staining.
i K gravel, roots. No PACM observed.
[ BH2_0.0-0.2
k N~/
02| |l,]
i | |
8 1
[l
H
_0,4 l : ML
Mk
- [l = BH2_0.4-06
= | | | ‘ S
S I (HH L
i
mR
aso] [,],]
7 ] Silty CLAY, trace Sand - grey and red, stiff. dry No odour. No staining.
s
cL
10 BH2_0.9-1.1
1.10
End of Hole at 1.10 m
[ 12 Target depth.
-
r_i 4
1.6
1.8
2.0
Additional Comments Method
. HA  Hand Auger MR Mud Rotary
S_Z Strike Groundwater Level 6 s PT  PushTube
! Static Groundwater Level (S::: dc :::;:‘:’ 2: g;c;::er
Hollow Flight Auger
Standard Penetometer Test
W Log Drawn By: |G Logged By: -- Date: 22/09/2017
EA Nt lﬁi Contact: |} @revmad.com.au Checked By: Date:
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Borehole Log
Hole ID. BH3
eS Environmental a ﬁ R@\DI S esign & Consultancy Project Number: 17267
Strategies o assets Hole Depth: 1.10m
Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location/ Site: West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
L Top of Casing : N/A
Client: Peach&Co Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
= 3
3|8|a §, £ '§ Sample ID
§ JE % Q|2 |F Material Description 2 Observations / Comments
8|S 5£(8|8 5
51815828 © 1D No.
212(8[2|o |32 2
=1 FILL - SILT with Gravel, brown, roots, organics. dry BH3 0.0-0.1 No odour. No staining.
- = —0-00-1 1 No PACM observed.
] ] : ! SILT - pale brown, cohesive, roots. humid No odour. No staining.
0.2 l : [ | ML
sl 1)
% CLAY, trace Sand - grey and red, stiff, roots. dry No odour. No staining.
_04 %
- % BH3_0.4-0.6
s 117
P
- % cL
10 % BH3_0.9-1.1
End of Hole at 1.10 m
| 12 Target depth.
14
16
18
2.0
Additional Comments Method
. HA  Hand Auger MR Mud Rotary
z Strike Groundwater Level CC  Concrete Corer PT Push TOUbG
. CB  Concrete Breaker AH  Air Hammer
! Static Groundwater Level SFA  Sold Fight Auger BN Biavr

HFA  HollowFlight Auger
SPT Standard Penetometer Test

W Log Drawn By: (G Logged By: -- Date:  22/09/2017

Contact: [l @ eumad.com.au Checked By: Date:
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Hole ID. BH4

Environmental | Design& Consuttancy Project Number: 17267
é—S) Strategies ﬁARU—\DlS : &m&ﬁ“ . Hole Depth: 1.10m

DRAWN BY: WAWW.REUMAD.COM.AU] ES ARCADIS 17267 CHARNWOOD.GPJ ES.GDT 3/10/17 10:37:00 AM

Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location / Site:  West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
Client: Peach&Co 1o Of Caet’ MA
- Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger 2one: N/A
3|85 g é éi Sample ID
>
3 31E % 2|2 Material Description g Observations / Comments
£|2 S|lalol|e 7]
[ 8 @
HHEHEEE 3| ®=w
kK SILT - pale brown, roots. dry No odour. No staining.
| No PACM observed.
- [ BH4_0.0-0.2
I I | &/
o] |l,]
1 | |
o | |]
Silty CLAY, trace Sand - brown, some red and grey humid No odour. No staining.
| 04 mottling, stiff.
< = g BH4_0.4-0.6
w _C ] g
- cL
- becomes more pale with depth, increased clay content.
08
1.0
110
End of Hole at 1.10 m
| 12 Target depth.
L o/
14
16
| 18
20
Additional Comments Method
HA  Hand Auger MR Mud Rotary
z Strike Groundwater Level CC  Concrete Corer PT Push Tube
! < CB  Concrete Breaker AH  Air Hammer
¥_ Static Groundwater Level SFA  Soid Flight Auger EX  Excavator

HFA  Hollow Flight Auger
SPT Standard Penetometer Test

U 0o .
Y Contact: [} @revmad.com.au

Logged By -- Date:  22/09/2017

Checked By: Date:
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HFA  Hollow Flight Auger
SPT  Standard Penetometer Test

Logged By: N Date:  22/09/2017

Borehole Log
Hole ID. BH5
@S Environmental 4 ARCADIS | s Project Number: 17267
Strategies | bulttassets Hole Depth: 1.10m
Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location / Site:  West Belconnen Fire Station, Block 22, Section 97, Chamwood ACT Ground Level : N/A
i Top of Casing : N/A
Client: Peach&Co Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
= 2
HEIR ga §, é Sample ID
31E(z |2 |9 |= Material Description g Observations / Comments
8 = E c |lwn|= 3
EIZ|1515|8|9]|8 3 ID No.
sSls|la|lx|o |D|= =
FILL - Clayey Gravelly SILT, pale brown, roots. dry No odour. No staining.
¥ bl No PACM observed.
L BH5_0.0-0.2
| 02
_0 4
L BH5_0.4-0.6
i
w 0.60 -
V Silty CLAY, trace Sand - brown, some red and grey, dry No odour. No staining.
roots.
- becomes pale with depth.
| 0.8 -
5
cL|2
- / z
1.0
2
=) 1.10 /f
s End of Hole at 1.10 m
5 12 Target depth.
S
e E
Q
$ | 1.4
<
9
a £
o
g 16
o
£
o =
&
8
b2 18
%]
Q
<
o
© L
<
&
2.0
b=
<
§ Additional Comments Method
g g Strike Groundwater Level tW. HandAuger MR Mud Rotary
D CC  Concrete Corer PT  Push Tube
o 3 CB  Concrete Breaker AH  AirH
% ! Static Groundwater Level SFA  Solid Fight Auger Ex E:Qi:l::er
2
&
S
-t
=}

U 2o .
Contact |} @reumad.com.au

Checked By:

Date:
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HFA HollowFlight Auger

Standard Penetometer Test

Borehole Log
Hole ID. BH6
eS Environmental a R(?AD I S | Designd Consuitancy Project Number: 17267
Strategies /A | st Hole Depth: 1.10m
Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location / Site: ~ West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
y Top of Casing : N/A
Client: Peach&Co
" . Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
g @ é §: g é Sample ID
3 ; % E 2 2 g Material Description g Observations / Comments
s(2B[=]| &8 k]
2282|582 3 i
FILL - Silty GRAVEL, brown, large gravel. dry No odour. No staining.
No PACM observed.
- 3 BH6_0.0-0.2
= o/
0.2
0.30 -
(Sj;ltyh CLAY, trace Sand - brown, becoming stiffer with dry No odour. No staining.
04 pth.
L BH6_0.4-0.6
g
21 los g
E
F cL| 2
z
L 08
- pale brown from 0.8m.
1.0 /
=
<
’§ 1.10 7
p] End of Hole at 1.10 m
= | 12 Target depth.
s
&
L -’
a)
[}
&' | 14
o
[}
&8 L
Q
[+ 4
b
o -
&
o
i | 18
@
o
<
(&}
b L
<
w
W 20
2
5 Additional Comments HMAemad"dA T
é’- z Strike Groundwater Level oa Cz,ﬂefzo,e, PT  PushTube
= ! i CB  Concrete Breaker AH  Air Hammer
é ¥ _ Static Groundwater Level SFA  Solid Fight Auger EX  Excavator
5
s
&
(=)

A oo - Logsed oy I
%‘ Conureumad.com,au Checked By:

Date: 22/09/2017

Date:
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Borehole Log
Hole ID. BH7
€5 Environmental (2 ARCADIS | g™ | Toranr™
Strategies bullt assets Hole Depth: 1.00 m
Sheet: 1 0of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location/ Site: ~ West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
) Top of Casing : N/A
Client: Peach&Co Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
3 § &5 _'8’ -g ,E_i Sample ID
3E(Z| 2 |® © Material Description g Observations / Comments
E%ﬁéégﬁj 3 ID No e
SHHEIEE $ i i
/ Silty CLAY, trace Sand - red, some grey, firm. | humid No odour. No staining.
0A1 | NoPACM observed.
- / BH7_0002 | AQus
_02 % cL
040 /]
j’}ff _ | clayey SILT, some Sand and Gravel - non dry No odour. No staining.
< f @ | cohesive.
£l F = BH7_0.4-0.6
2
086
| 08
- - very stiff at depth.
- End of Hole at 1.00 m
8 Refusal (grinding).
5 L
o
ol | he
S
&
N L
(U]
mi | 14
o
<}
a B
o
b
O b
~
8
bR 1.8
7]
[=]
3
['4 =
<
w
w
20
5
<
= 2
8 Additional Comments Method
(o]
3 Z Strike Groundwater Level kA  Handpuger MR Mud Rotary
a ! gg goncrele gorer PT  Push Tube
g oncrete Breaker AH  AirH f
% ¥ _ Static Groundwater Level SFA  Sokd Fignt Auger e Em:a""o'r"’
% HFA  Hollow Flight Auger
3 SPT  Standard Penetometer Test
@
E W Log Drawn B
< Y. -- Logged By: Date:
! 22109/
& Contact: @ eumad.com.au Checked By: —— Date: o




824

Borehole Log
Hole ID. BH8
@S Environmental cY, RCADIS | s Project Number 17267
Strategies built assets Hole Depth: 1.00 m
Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location / Site:  West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
) Top of Casing : N/A
Client: Peach&
- o Easting: N/A
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
= 2
5|%|a| 8|8 éi Sample ID
3 3 EE' E ‘§ - g Material Description 2 Observations / Comments
5l< 2
s|l=lal— @ Q|2 k7]
22|8|2|6 |82 g | P
0.02
i | BITUMEN. - dry No odour. No staining.
i = FILL - ROADBASE, black and grey, with red clay. BHS 0.02-0.2 No PACM observed.
_0.02-0.
0.20
Silty CLAY, trace Sand - red and grey, no to low humid No odour. No staining.
I plasticity.
04 cL
£l F BH8_0.4-0.6
®
0.60 5
3| silty Sandy CLAY with Gravel - grey, low cohesion, humid No odour. No staining.
L likely bedrock.
oe % cL
=z End of Hole at 1.00 m
8 Refusal.
5 L
o
= 12
5
>
e L -’
Q
w 14
@ L
o
o
a L
o
14
<
2 >
O -
3
i~
it 18
)
[a]
<<
O
['4 b
<
w
o 20
2
2 Additional Comments Method gy
Hand
’é S_Z Strike Groundwater Level gé C:w:fgo,e, PT  PushTube
= CB  Concrete Breaker AH  Air Hammer
i ! Static Groundwater Level SFA  Solid Flight Auger EX  Excavator
o HFA  Hollow Flight Auger
% SPT Standard Penetometer Test
2
& Date: 22/09/2017
g . Log Drawn By: | IR Logeed By (N I Da:e.‘
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Borehole Log

Hole ID. BH9

eS Environmental a RmD I S :);svgn&!:mulmncy PijeCt Number: 17267
Strategies A bl aseets Hole Depth: 1.00 m

Sheet: 10of 1

Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017

Location/ Site:  West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
. Top of Casing : N/A
Client: Peach&Co Easting: N/A
Drilling Company: = Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
= 3
3|85 §, .g ,§ Sample ID
g JEIZ|2|® ® Material Description g Observations / Comments
§%§§§§% 3 ID No.
sS|lz|8|2|o[3]= =
H2 \ BITUMEN. : dry No odour. No staining.
L =| FILL- ROADBASE and CLAY with Gravel, red clay. BH9_0.02-0.2 No PACM observed.
1020 =
Silty CLAY, some Sand - red and brown, cohesive, moist No odour. No staining.
medium plasticity.
-0 cL
| Lk BH9_0.4-0.6
w
0.60 // g o
2| Silty Sandy CLAY with Gravel - grey, low cohesion, humid No odour. No staining.
/ likely bedrock.
Ll .
1.00
2 End of Hole at 1.00 m
3 Refusal.
£ L
o
: B 12
s
B -
8
(Lﬂ }_1 4
2
Q
a L
o
['4
<
xI
o -
&
: 1.8
@
o
<
& L
<«
&
. 2.0
Additional Comments Method
y Strike Grou ter Level HA  Hand Auger MR Mud Rotary
i CC  Concrete Corer PT  Push Tube
CB  Concrete Breaker AH  AirH
¥ Static Groundwater Level SFA Solid Fight Auger e Em;";’:e'

HFA  Hollow Flight Auger
SPT  Standard Penetometer Test

-mmi Ei Log D By
% og Drawn By: (NI Logged By: IR Date:  22/09/2017

Contact [ @-eumad.com.au Checked By: Date:

[DRAWN BY: WWW.REUMAD.COM.AU
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Borehole Log

Hole ID. BH10

es EnVil'Oﬂmental ﬁ RmD I S | Design & Consultancy Project Number: 17267
. for natural and
Strategies /A ’ built assets Hole Depth: 1.10m

Sheet: 1 of 1
Project Name: Perfluorooctane Sulfonic Acid (PFOS) Assessment Date: 22/09/2017
Location / Site: ~ West Belconnen Fire Station, Block 22, Section 97, Charnwood ACT Ground Level : N/A
i Top of Casing :
Client: Peach&Co E(:;t;g. ke :;:
Drilling Company: - Northing: N/A
Drill Method: Solid Flight Auger Zone: N/A
= 3
HEIRE £ éi Sample ID
3EIZ|e|o © Material Description 2 Observations / Comments
Blsls|E 5 lals 5
SI2IE|E|Q g k7
g12|8(2|5 (8] 3 [ o
0.02 —hBITU
1 g\ o dry No odour. No staining.
|0.10| X FILL - ROADBASE. L, No PACM observed.
Silty CLAY, trace Sand and Gravel - pale brown. Y | BH10_0.1-0.2 | No odour. No staining. A
0.2 Ss
| 04
[+X-] 5
- CL .s
z
| 08
1.0
zZ
§ e % - some low plasticity at depth. BH10_1.0-1.1
2 End of Hole at 1.10 m
o [ 12 Target depth.
S
3 L W/
&
O
w 14
@ L
o
9
a L
o
o
<
=
o -
g
~
37 | 18
2]
[a]
<
o
b L
<
(72}
w 20
2
=" Additional Comments Method e
g ZStrike Groundwater Level gg 22::’::2;,“ PT  PushTube
; ! . CB  Concrete Breaker AH  Air Hammer
2 ¥ Static Groundwater Level SEA  Solid Fight Auger EX  Excavator
x HFA HollowFlight Auger
g SPT Standard Penetometer Test
é Date: 22/09/2017
ate:
T - Log Drawn &y, N Loaged & NI o
% 'W Contact: [ @reumad-com-au Checked By: :
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SOIL PFAS INVESTIGATION - 172678

APPENDIX C

Analytical Laboratory Reports
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SAMPLE RECEIPT ADVICE ME304337
> Al TORY DETA
= CLIENT DETAILS LABORATORY DETAILS o
Contact [ Manager
Client ARCADIS AUSTRALIA PACIFIC PTY LIMITED Laboratory SGS Melbourne EH&S
Address Unit 5, 9 Beaconsfield Street Address 10/585 Blackburn Road
Fyshwick Notting Hill Victoria 3168
ACT 2609
Telephone [ ] Telephone +6 1
Facsimile 61 2 89079001 Facsimile +61395743399
Email I @3cadis.com Email Au.SampleReceipt. Melbourne@sgs.com
Project (Not specified) Samples Received ~ Mon 2/10/2017
Order Number 17267 Report Due Mon 16/10/2017
Samples 24 SGS Reference ME304337
\ J
SUBMISSION DETAILS
i [

This is to confirm that 24 samples were received on Monday 2/10/2017. Results are expected to be ready by COB Monday 16/10/2017. Please
quote SGS reference ME304337 when making enquiries. Refer below for details relating to sample integrity upon receipt.

Samples clearly labelled Yes Complete documentation received Yes
Sample container provider SGS Sample cooling method Ice Bricks
Samples received in correct containers Yes Sample counts by matrix

Date documentation received Type of documentation received coc
Number of eskies/boxes received Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt

Sufficient sample for analysis Yes Turnaround time requested Standard

Unless otherwise instructed, water and bulk samples will be held for one month from date of report, and soil samples will be held for two months.

— COMMENTS

N’
% P
This document is issued by the Company under its General Conditions of Service accessible at www.sgs com/en/ Terms-and-Conditions aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein
t +61 3 9574 3200
i s Notting Hill VIC 3168 Australia  f +61 3 9574 3399 WWW.Sgs.com.au
54 27 ironment, Health and Safety Bidg 10, 585 Blackbum Rd otting
ABN 44 000 954 278 Environ e




SAMPLE RECEIPT ADVICE
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ME304337

CLIENT DETAILS

(Client ARCADIS AUSTRALIA PACIFIC PTY LIMITED Project  (Not specified)
— SUMMARY OF ANALYSIS
g2
[=]
g 183
= T o
@ %) ﬁ
E E E N
2 <
52 | s =
gL | 52
E3 E€&
e | de
No. Sample ID - R |
001 BH1-0.05-0.15 33 a3
N 1 - — ™
004 BH2-0.0-0.2 o
007 BH3-0.0-0.1 33 33
010 BH4-0.0-0.2 | = 33
012 BH5-0.0-0.2 - 33
014 BH6-0.0-0.2 33 33
016 BH7-0.0-0.2 33 33
018 BH8-0.02-0.2 = | ?3
020 BH9-0.02-0.2 - 33
022 BH10-0.1-0.2 SE 33
: 024 QA1 33 33
W/
, I

The above table represents SGS' interpretation of the client-supplied Chain Of Custody document.
The numbers shown in the table indicate the number of results requested in each package.

Please indicate as soon as possible should your request differ from these details

Testing as per this table shall commence immediately unless the client intervenes with a correction .

SMo2017

Page 2 of 2




CLIENT DETAILS

ANALYTICAL REPORT

LABORATORY DETAILS

830

Ny
N
~——

II/,,
W

:

/_\
/‘\
N
MmN

N

~
-~
>
N

)

)

/\

NATA
N

Accreditation No. 2562

7~ — )
Contact [ Manager ]
Client ARCADIS AUSTRALIA PACIFIC PTY LIMITED Laboratory SGS Melbourne EH&S
Address Unit 5, 9 Beaconsfield Street Address 10/585 Blackburn Road
Fyshwick Notting Hill Victoria 3168
ACT 2609
Telephone [ ] ] Telephone +61
Facsimile 61 2 89079001 Facsimile +61395743399
Email --@arcadis.com Email Au.SampleReceipt. Melbourne@sgs.com
Project (Not specified) SGS Reference ME304337 R1
Order Number 17267 Date Received 02 Oct 2017
Samples 24 Date Reported 11 Oct 2017
_ COMMENTS \’\
Accredited for compliance with ISO/IEC 17025-Testing. NATA accredited laboratory 2562(14420).
This report cancels and supersedes the report No. ME304337 RO. dated 10/Oct/2017 issued by SGS Environment, Health and Safety due to
miscalculated data.
SIGNATORIES _ e
~ A

11-October-2017

Environment, Health and Safety

e

Bldg 10, 585 Blackburn Rd

Notting Hill VIC 3168

t+61 3 9574 3200
f+61 39574 3399

Australia

Www.Sgs.com.au

Member of the SGS Group
Page 1 of 16
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ANALYTICAL REPORT ME304337 R1

Sample Number  ME304337.001 ME304337.002 ME304337.003 ME304337.004
Sample Matrix Soil Soll Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name  BH1-0.05-0.15 BH1-0.4-0.6 BH1-0.8-1.1 BH2-0.0-0.2

Parameter LOR
Moisture Content Method: AN0D02 Tested: 9/10/2017

| % Moisture® Sowiw 1 42 ' - 5 44

Perfluoronated Surfactants in Soil - TOPS  Method: MA_1523_TOPS Tested: 4/10/2017

10:2 Fluorotelomersulphonate® i mg'kg 0.02. . <0.02
4-2 Fluorotelomersulphonate® . mgkg | 0.02 I <0.02 . - I - . -
| 6-2 Fluorotelomer Sulfonate® | mgkg 0.02 . <0.02 I - . - | -
| 82 Fuorotelomersuiphonate® o ) | mg/kg T o0z | 0,02 ' = )
N-Ethyl-hep Ip ide® | mgkg 0.02 [ <0.02 - I B =
| NeEthy tocal idoe . [ moke 0.02 <0.02 | - . -
“-Methyl-heptadecafl tane ide* . mglkg 002 . <0.02 -
o Methy-hep afluc p i 1) - mgkg | 002 <0.02
Perfluorononanaic acid® mglkg 0.02 <0.02 - | |
Perfluorcoctane sulfonate® . mgikg I 0.02 | 0.02 . - ¥ -
F i Acid* | mg/kg 0.02 | CD.UQI . | .
Perfluorooctanoic Acid" [ g | o002 | <002 - | : ' =
j Perfluorobutanoic acid® | mg/kg . 0.02 . <0.02 . - = = I -
. Perfluorobutane SI:IITOTI_BDB' - B | mgkg I 0.02- | <0.02 - - T = o
Perflucrodecancic acid® mg/kg | 0.02 I <0.02 - I - -
. Perfluorodecane sullunals-' - J mgﬂtg 0.02 . <0.02 . [ | =
Perfluoro-1-dodecanesulfonale® . mg'kg | 0.02 I <0.02
. Perfluorodecylphosphonic acid® I mg'kg 0.04 <0.04 I - - |
. Perflucrododecanoic acid‘_ o 1 mgikg I 0.02 1 <0.02 - - - - B
Perfluoro-1-heplanesulfonate” I mglkg | 0.02 I <0.02 :
I Perﬁuow-lmc;nanesulnnale' I mgikg . 0.02 «<0.02 | - . - | -
. Perfluoroheptancic acid* | mg/kg I 0.02 | <002 - [ = | =
[ Perfluorchexanoic acid* | mg'kg 0.02 . <0.02 | -
. Perfluoro-n-hexadecanoic acid® mgikg 502 I tt_) 02 I - . | - . -
Perfluorohexane sulfonate® mgkg 0.02 [ <0.02 - I
| Perfluorohexylphosphonic acid® il mgkg 0.02 . <0.02 [
Perflucrooctadecanoic Acid® mghkg 00z | <0.02
I Perfluorooctylphosphonic acid® | mgkg . 0.02 0.02 I - - | =
“luoroctane sulfonamide* [ mgma . O.Dé | 0.02 [ - . - | -
erfluoropentancic acid* mg/kg 00z | <0.02 ' - ' - -
I Perfluorotetradecanaic acid” mg/kg 0.02 . <0.02 [ - - . -
[ Perfluorotridecanoic acid® mg/kg 0.02 | <0.02 . - | - .
[ Perflucroundecanoic acid® mg/kg 0.02 . <0.02 I

11-October-2017
Page 2 of 16
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ANALYTICAL REPORT ME304337 R1

Sample Number ME304337.001 ME304337.002 ME304337.003 ME304337.004
Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017
Sample Name  BH1-0.05-0.15 BH1-0.4-0.6 BH1-0.9-1.1 BH2-0.0-0.2

Parameter LOR
Perfluoronated Surfactants in Soils MA_1523.5L.01 Method: MA_1523 Tested: 10/10/2017

10:2 Fluorotelomersulphonate® mgkg 0.01 <0.01 - - | <0.01
. 4:2 Fluorotelomersulphonate® - o . mgkg | 0.01 I <0.01 I - I - <0.01
6-2 Fluorotelomer Sulfonate® . mgikg | 0.01 [ <0.01 . - | - <0.01
I 8.2 Flwmlelommbhonale‘ ) E I mgkg 0.01 I <0.01 [ - . - [ GDO_!
N-Ethyl-hep p i ' mgikg [ oot | <0.01 - [ - ' <0.01
Perfl ifs i ic acid (FOSAA)® | mglkg . 0.01 . <0.01 . - - | <0.01
N-Ethyl-heptade T ! ' | mg/kg Com <001 I . | : | <0.01
N-Methyl-h fl Ipt ide mgkg | 0.01 | 0.1 - | - ¢D.U‘I
N thyl-hep Iphonami ' ' ma/kg | oo | <0.01 | : : I <0.01
Perfluorononanoic acid . mgfkg I 0.0 | <0.01 - | - . <0.01
[ Perfluorcoctane sulfonate I mgfkg 0.0 0.02 I - - [ ;a.m
| Peuorooctancic Acd T mea YT <0.01 | L ' , | <001 |
. Perfluorobutancic acid® maikg | 0.01 | <0.01 - [ - | =0.01 I
. Psmuo(;)hulanestllonate' . mgikg 0.01 | *O.dl | - k - <0.01
Perflucrodecanocic acid® . mgikg | 0.01 | <0.01 - . - . <00
. Perfluorodecane sulfonate* I mgkg 0.01 . <0.01 . - - I <0.01
I Pefﬂucm—hﬂodecan-eeulf-unele {F_‘FDD-S!' . mg/kg [ 0.01 I <0.01 ) | T - I <0.0
Perfluorodecylphosphonic acid (PFDPA)* mgkg [ 0.02 [ <0.02 - I = . o.dz
. Perfluorododecanoic acid® ' mgkg | 0.01 . <0.01 ' - - | <001
Perfluoro-1-heptanesulionate (PFHpS)* mgikg [ oot | <0.01 ' i | = ' =0.01
Perfluoroheptancic acid® | mgkg 0.0 [ <0.01 | E | - | <0.01
F'efﬂuomhwnc;ic a;}d‘ j | mgkg I 0.01 [ <0.01 | o ] - | <0.01
! Perf) ic acid | J* | mgkg I 6.01 | <0.01 - | - <0.01
" Perfluoro-n-hexadecancic acid (PFHxDA)* ' mgikg Y <001 [ - - [ <001
Perfluoro-1-nonanesulfonate (PFNS)* mgikg | 0.01 | <0.01 - I - . -‘U.D.t
I Perfluorohexane sulfonate® I mgikg 0.01 . <0.01 . - . - I =0.01
Perfuorooctadecancic Acid* i j mg/kg [ 0.01 I <0.01 [ i [ - I <0.01
Perfluorooctylphosphonic acid (PFOPA)® mokg | 001 | <001 . ' » 3 001
Perfluoroctane sulfonamide® [ mg/kg | 6.01 . <0.01 I - - ) | 0.02
Perfluoropentancic acid® mgkg I 0.01 I <0.01 [ = | - [ <0.01
[ Perfluorctetradecanoic acid* | mg/kg 0.01 <0.01 | - - | <0.01
' Perfuorolridecanoic acid" _ | mg/kg [ o0r | <0.01 | - | e
| Perfluoroundecanoic acid® mg/kg . 0.01 | <0,01 - | - <0.01
Page 3 of 16

11-October-2017
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ANALYTICAL REPORT ME304337 R1

Sample Number  ME304337.005 ME304337.006 ME304337.007 ME304337.008
Sample Matrix Soil Soil Soll Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH2-0.4-0.6 BH2-0.9-1.1 BH3-0.0-0.1 BH3-0.4-0.6

Parameter Units LOR

Moisture Content Method: AN0O02 Tested: 10/10/2017

% Moisture® Sowhw 1 - - 78

Perfluoronated Surfactants in Soil - TOPS Method: MA_1523_TOPS  Tested: 10110/2017

10:2 Flucrotelomersulphonate® e mgkg 0.02 . - - 40.{.32 : -
4-2 Fluorolelomersulphonate® . mglkg | 0.02 I = . - | <0.02 .
I -2 Fluorotelomer Sulfonate® | mg'kg . 0.02 . - I - <002 I -
[ 8'_2 F_h.»a:o_helommmpnmute' . - I mgikg I 0:62 | - - [ - B <0.02 I -
N-Ethyl ooroo ' mglkg [ oo | - ' . | <0.02 -
= e 7 - 1. e Mo . : 1 . e | -
Methyl-hep P i mgikg oo | = ' . | <0.02 ' .
A Methyt-heptad idoethanol® [ makg 002 [ - | - <0.02 | &
. Parﬂuomnonam&-: ac_id'" ) o mg/kg I 0.02 | == | - . <0.02 1 -
Perfluorooctane sulfonate® mg'kg . 0.02 | - = I 0.06
" Per i Acid" ' T meng 00z | . | ; i <0.02
Perfluorcoctanoic Acid* mg/kg [ 0.02 I e . - I <0.02
. Perfluorobutanoic acid® | mgkg 0.02 . = | ] . <0.02 |
I Pmk.lorotn.ltarle:u"onabe' - - | mgfkg [ 0.‘&!2 - - | - ] <0.02 - . .-
Perfluorodecancic acid* . mgkg [ 0.02 I T - | <0.02 .
[ Perfluorodecane sulfonate® I mgikg - . 0.02 [ - I - <0.02 I =
Perfluoro-1-dodecanesulfonale* . mg/kg I 0.02 = - I - | <0.02 | -
I Perfluorodecylphosphonic acid® I mglkg 0.04 - I - <0.04 | -
' Perfluorododecanoic acid” - [ moxg | ooz | - ] . | <002 [ .
Perflucro-1-heptanesulfonate* . mg/kg . 0.02 [ “ - [ <0.02 | 3
I Perfluoro-1-nonanesulfonale® . ) | mgkg I 0.02 ] - | - . <0.02 il
. Perfluorcheptanoic acid* mgkg | 002 | = - I <0.02
. Perfluorohexanoic acid* [ mg/kg 0.02 . e [ ~ I tb.oﬂ
| Pm‘luom-n-hexadecarloi;: acid* ) a | mgikg 0.02 il - | - [ -¢0.02 I o
| Perfluorchexane sulfonate® mg/kg " oo ' - . | <0.02 ' -
[ Peﬂlu.otb;ex).dpnosphonic acid* I mglkg | 0.02 . T I - | <0.02 -
Perfluorooctadecanoic Acid® . mgikg I 0.02 | - . - | <0.02 -
| Perflucrooctyiphosphonic acid® [ mgikg . 0.02 - [ - 0.02 <3
arfluoroctane sulfonamide® . ) - [ rn;flng- l 0.02 | - [ e . 0.02 -
s erflucrapentancic acid* mgikg [ o2 | = 5 | 0,02 .
[ Perfluorotetradecanoic acid® | mgkg . 0.02 . ~ [ - <0.02 |
. Perfluorotridecancic acid” . mgdkg [ 002 [ - - . <0.02
. Perfluoroundecanoic acid* | mgikg 0.02 - | - <0.02

11-October-2017
Page 4 of 16
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ANALYTICAL REPORT ME304337 R1

Sample Number  ME304337.005 ME304337.006 ME304337.007 ME304337.008
Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH2-0.4-0.6 BH2-0.9-1.1 BH3-0.0-0.1 BH3-0.4-0.6

Parameter LOR
Perfluoronated Surfactants in Soils MA_1523.SL.01 Method: MA_1523 Tested: 10/10/2017

10:2 Fluorotelomersulphonate* mgikg 0.01 - - <0.01 : -
4:2 Fluorotelomersulphonate® - . | mglkg I 0.01 I - | - . <0.01 [ =
6-2 Fluorotelomer Sulfonate® . mgikg i oo [ - - I <0.01

| 8:2 Fluorotelomersulphonate® [ mg;fkg . 0.01 . - [ - [ <0.01 B -
N-Ethyl e sulph . mgikg ] 0.01 . - - I <0.01 .
Per f i ic acid (FOSAA)* I mgfkg . 0.01 . - I - <0.01
N-Ethyl-hep Iph idoeth. [ méfkg . 0.0 [ - . - I =ﬁ:0! | - ]
N-Methyl-hep fi sulphonamide*® . mgikg [ 0.01 I - . - ' <0.01 .
N“--Am,‘ p idoethanol ) [ mg/kg 0.01 = [ - i ‘0..01 | T
Perflucrononanoic acid . mgfhg [ 0.01 I - - I <0.01 I
Perflucrooctane sulfonate mg/kg 0.01 . - | - 0.02 [ -
Perflucrooctanoic Acid I mgikg | 0.0 | - | - i~ _‘UI)I O ek el v
Perfluorobutanoic acid* mgkg I 0.0 [ - - | <0.01 . - :
Perflucrobutane sulfonate® mg/kg 0.01 - | - | ) <0.01 | -
Perflucrodecanoic acid* mg/kg 0.01 | - - | <0.01 . -
Perflucrodecane sulfonate® | mglkg oo | . <0.01 I -
Perfuoro-1-dodecanesulfonate (PFDOS)" - | mexe | 001 <0t | - |
Perfluorodecylphosphonic acid (PFDPA)* mg/kg o0z | . = [ 0.02 '
Perfluorododecanic acid" [ mghkg 001 | 4 N i <0.01 | -
Perfluoro-1-heptanesulfonate (PFHpS)* mgikg I 0.01 | - - I <0.01 .
Perfluorcheplanoic acid* I mgkg 0.01 . - . - . <0.01 | -
Perfluorohexanoic acid; . I mghkg [ 0.01 . - I - . -tOTJI = |
Perfluorohexylphosphonic acid (PFHxPA)* [ mgkg | 0.01 I - | - I <0.01
Perfluoro-n-hexadecanaic acid (PFHXDA)* ' mgikg 001 | . | - | <0.01 [ -
Perfluoro-1-nonanesulfonate (PFNS)* mg/kg [ 0.01 I - . - | <0.01 -
Perflucrohexane sulfonate” | mgkg . 0.01 . - I - <0.01 [ -
Perflucrooctadecanoic Acid® ' makg [ om | = ' E | <001 ' -
Perflucrooctylphosphonic acid (PFOPA)* ' mglkg [ oo | - . | <0.01 .
Perflucroctane sulfonamide® | mg/g j .0.01 . - | - 0.02 : -
Perfluoropentanoic acid® mgkg I 0.01 | - - [ <0.01 I

I Perfluorotetradecanoic acid* I mgikg . 0.01 - [ - <0.01 [ -
Perfluorotridecanoic acid® ' ' [ wexa | oo | - ' - ' 001 | Ty, b
Perfluoroundecanoic acid® mglkg | 0.0 . - - I <0.01 -
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Sample Number ME304337.009 ME304337.010 ME304337.011 ME304337.012
Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH3-0.9-1.1 BH4-0.0-0.2 BH4-0.4-0.6 BH5-0.0-0.2

Parameter LOR
Moisture Content Method: AN0D2 Tested: 10/10/2017

% Moisture® [ wwmwe | 1 - ' 74 ' . ' 75

Perfluoronated Surfactants in Soil - TOPS Method: MA_1523_TOPS  Tested: 10/10/2017

102 Fluorotelomersulphonate* | mgng | 002 . ] o N I .
4-2 Fluorotelomersulphonate® . mgkg [ 0.02 I - | - | - I =
I 6-2 Fluorotelomer Sulfonate* [ mgikg 0.02 [ 2 | 3 | % [
8:2 Fluorotelomersulphonate® o I mgkg [ 002 I = | - il - | -
N-Ethyl octane sulphonami | mong [ o0z | - - 5 =
[ NeEmy ) t p i I* o [ mong 002 | - - - [ )
-Methy! U F i movg | 002 | - - _ - | -
A Methyt-hep i [ mone 00z | - [ . - | - |
[ F'arnuomnona.noic. aci;.';‘ ) . - | mgkg | 0.02 | ) |
Perflucrooctane sulfonate® mg'kg | 0.02 I - | |
I i j¢ Acid® [ memg ooz | . [ - . _ 3
Perflucrooctancic Acid® | mgikg [ 0.02 | - [ = [ ¥
I Perflucrobutanoic acid* | mgikg 0.02 - [ - . | o
[ Perfluorobulane su!luﬁ;le_‘ - a S i n:gngg [ 0.02 I .. [ - = I .- - . -
. Perfluorodecancic acid® [ mgfkg [ 0.02 | - | |
[ Perfluorodecane sulfonate® [ mgkg | 0.02 - | & ey - =
| Perfluoro-1-dodecanesulfonate® | mgikg I 0.02 | - - = | "
| Perfluorodecylphosphonic acid® [ e 004 | i | - - N [
. Pemmecanm acid” ) - [ mwko [ 0.02 I - Bl
Perfluoro-1-heptanesulfonate® mgikg | 0.02 [ - - | - e
. Perfluoro-1-nonanesulfonate® ) ) . | mgikg 0.02 | = = - o - |
Perfluoroheptanoic acid® mgikg | 0.02 | - [ - 3
. Perfluorohexancic acid* [ mgikg [ 0.02 - [ a -
[ Perfluoro-n-hexadecanoic acid® o [ mgikg I 0.02 1 - B - | -~ - |
. Perfluorchexane sulfonate® [ mgikg [ 0.02 [ - | - - . =
' Perfh:&ohexﬂpnosptnnic acid* [ mgikg | o2 . - | = . =
[ Perfluorcoctadecancic Acid® | ma/kg [ 0.02 = 5 | = | =
| Perfluorooctylphosphonic acid* | mg/kg 0.02 | - |
“arfluoroctane sulfonamide* ) o [ ;oﬂ(-gl | 0.02 I - -
' erfluoropentancic acid® [ maikg | onz | g [ :
I Perfluorotetradecanoic acid® I mg'kg 0.02 I - =
| Perfuoratridecancic acid” | merg | o002 | . [ . [ .
. Perflucroundecanoic acid* I mg/kg . 0.02 | - [ - | 2
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Sample Number  ME304337.009 ME304337.010 ME304337.011 ME304337.012

Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017
Sample Name BH3-0.9-1.1 BH4-0.0-0.2 BH4-0.4-0.6 BH5-0.0-0.2

Parameter LOR
Perfluoronated Surfactants in Soils MA_1523.5L.01 Method: MA_1523 Tested: 10/10/2017

10:2 Fluerotelomersulphonate® . mgikg 0.01 - <0.01 T ‘._ - _‘?B‘_ |

I 42 Fluomlelnmwsquhqnale_‘ I mg/kg [ 0.01 | - . -:o._m 0 E <0.01

. 6-2 Fluorotelomer Sulfonate® . mgikg I 0.01 [ - <0.01 I = ‘m_ll

I 8:2 Fluorolelomersulphonate® | mgrkg . 0 0!‘ i - I <0.0 - | <0.01

| N-Ethyl-hep honami mokg | 001 | E <0.01 ' . | <o

. P r ic acid (FOSAA)" | mgkg 0.01 . - I <0.01 . - | <0.01

" NeEty n phonamidoethanc ' . mgxg 00t | - | <00 ' 5 | <0.01
N-Methyl 1 . mgkg | 0.m I - <0.01 | - | <0.01

CNm thyl-hep rooct i | mgkg . U.D.l . - | <0.01 - | ¢U.ﬁ1 i
Perfluorononanoic aod mgkg I 0.01 I - <0.01 | - . <0.01

[ Perfluorooctane sulfonate | mg/kg . 0.01 . - [ 0.14 - 0.04 1

| Perfuorooctancic Acid | oona | 001 | A [ <01 | E ' wa0r |
Perfluorcbutanoic acid® mgikg . 6.01 | - <0.01 | - . <0.0 e ||

I Perfluorobutane sulfonate* I mgikg . 0.0 | - I <0.01 - I . :H.'d'i__ g
Perflucrodecancic acid* . mglkg I 0.01 [ - . <0.01 [ - E <0.01

. Perfluorodecane sulfonate® I mgkg . 0.01 - I <0.01 . - | <0.01

. Perﬂuon;—hcl;de_canaml_lonale:PFDoS}' ) - I mg'kg [ Eo; T = | <0.01 I - S _‘-0_01_ =}
Perfluorodecylphosphonic acid (PFDPA) ' mgikg o0 | - ' <0.02 | " <0.02

. Perflucrododecanoic acid* | mgkg . 0.01 . - | <0.01 . - [ <0.01
Perfluoro-1-heptanesulfonate (PFHpS)* . mgkg | 0.m I - <0.01 I - <0.01

[ Perfluorcheptanoic acid* | mgkg 0.01 I - [ <0.01 . - | <0.01

[ Peﬂwa;ex;anoi.c acid* [ mg/kg [ 0.01_ | . <0.01 I - [ ‘0.0.1.“ 1

: Perfluorchexylphosphonic acid (PFHxPA)* mg/kg I 0. [ - . <0.01 | - I <0.01

[ Perfluoro-n-hexadecanoic ackd (l.’FHxDA.]' [ mg.fkg . 001 | - I ﬂlo.l - -:0..61
Perfluoro-1-nenanesulfonate (PFNS)* mgikg [ 0.01 | - <0.01 [ - . <0.01

I Perfluorohexane sulfonate* I mgikg 0.01 . - . <0.01 - I <0.01

| Perfluorooctadecanoic Acid* - I m;y’kg ot | E ' 0 | ; | <0.01

' Perflucrooctylphosphonic acid (PFOPA)* ' mgkg T oo | - <0.01 ' . ' <0.01

I Perfluoroctane sulfonamide* I mg/kg | 5.01 . - . 0.02 . - | 00-2
Perfluoropentanoic acid* | mgikg | 0.m I - <00 [ - <0.01
Perfluorotetradecanoic acid® | mg/kg . 0.0 . - | <0.01 . - | <0.01

[ Perfluorotridecancic acid* ) [ mg/kg I 0.01 I - | <0.01 [ - [ <0.01 |

| Perfluoroundecanoic acid* | mgikg I 0.01 [ - <0.01 | - . <0.01

L
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Sample Number ME304337.013 ME304337.014 ME304337.015 ME304337.016
Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH5-0.4-0.6 BH6-0.0-0.2 BHE-0.4-0.6 BH7-0.0-0.2

Parameter LOR

Moisture Content Method: AN0O02 Tested: 10/10/2017

% Moisture® Bewiw . 1 - . 4.0 " 174

Perfluoronated Surfactants in Soil - TOPS  Method: MA_1523_TOPS Tested: 10/10/2017

102 Fluorotelomersulphonate® ' makg 002 | = ) <0.02 N I <0.02
| 4-2 Fluorotelomersulphonate™ | mo/kg . 0.02 . - <0.02 I - . <0.02
[ 6-2 Fluorotelomer Sulfonate® [ mg/kg 0.02 . - . <0.02 - I <0.02

82 an-ldo-r:l;;d-p-mnam' ) - | _mg_dlou | 0.02 [ o o I 4002 . - | <0.02
| N-Ethyl-heptadecafiuorooctane sulphonamide® mgikg [ 0.02 I - . <0.02 . - . <0.02
I “..“..;‘. .r — — ! e g | : L = - 1l ‘ | e

Methyl-heptadecafiuorooctane sulph ' mgkg | oo | E <002 ' - <0.02
A Metnyt ! i ' mgikg 0.02 . | <0.02 ' - ' 0.02

Perfluorononanolc acid® - ' _m|-;;su- " oo | i ' <002 ' = [ w002

Perfluorooctane sulfonate® | mara | o002 | : ' 004 [ . ' 0.74
| atic Acid* I mgikg il 0.02 - [ <0.02 - [ <0.02

Perfluorcoctanoic Acid* . mgikg I 0.02 | = <0.02 I s . <0.02
I Perfluorcbutanoic acid® | mgikg 0.02 . - | <0.02 | ‘6.02_ _

Perfluorobutane sulfonate” ) ' _ ) mg/kg [ o0z | = ' w002 | - ) <0.02

Perfluorodecanoic E'Ci.d‘ mg/kg I 0.02 . - <0.02 . - <0.02
| Per‘l'luomdec@e .Sl..-lllt;l.‘mls' [ mgkg . 0.02 a - | <0.02 [ - I . <0.02

Perfluoro-1-dodecanesulfonate” . mgikg | 0.02 I - . <0.02 - . <0.02
. Perflucrodecylphosphonic acid® I mgikg 0.04 - ' <0.04 - I <0.04
. Parﬂuorodod;cw_looc acid* ) ) o I mﬂt’kn. [ 0_02 I - ] <0.02 . - B <0.02
. Perfluoro-1-heptanesulfonate® . mgikg [ 0.02 [ - <0.02 I + . t(_) 02
I Perfluoro-1-nonanesulfonate” - I mglkg . 0.02 - [ <0. 0;2 - [ <0.02

Perfluorcheplanoic acid* . mgikg I 0.02 | - . <0.02 [ - <0.02
| Perfluorchexanoic acid* | mg/kg . 0.02 . - | <0.02 - 0.08
| Pen‘luomnmxa;ecannic acid* o I mg/kg . 0.02 I - <0.02- - | <0.02
| Perflucrohexane sulfonate* | mgkg | 002 | . <0.02 - <0.02
| Perfluorohexylphosphonic acid" o [ mong 002 | . [ <002 5 ' 0.02

Perflucrooctadecanaic Acid* . mg/kg [ oo | . ' <0.02 ' . ' <0.02
I Perfluorooctylphosphonic acid® [ mgkg 0.02 - [ <0.02 - I <0.02

wfluoroctane sulfonamide® = I mg.rkg . o_aé ;| - | II,I'R- | - | 0.02
\Herfuoropentancic acid* [ e | 002 | : <0.02 ' 2 <002
I Perﬂuoroteuadecano-ic acid” | mg/kg Y - [ <0.02 - [ <&-’J 02

Perfluorotridecanocic acid” mgikg I 0.02 [ - [ <0.02 [ - <0.02

[ Perfluoroundecancic acid* | maikg 0.02 - [ <0.02 - | <0.02

11-October-2017
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Sample Number ME304337.013 ME304337.014 ME304337.015 ME304337.016
Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH5-0.4-0.6 BH6-0.0-0.2 BH6-0.4-0.6 BH7-0.0-0.2

Parameter Units LOR

Perfluoronated Surfactants in Soils MA_1523.5L.01 Method: MA_1523 Tested: 10/10/2017

10:2 Fluorotelomersulphonate® | mg/kg 0.01 - <001 - | <0.01

. 4:2 Fluorctelomersulphonate® o - | mgikg I 0.01 I - | <0.01 | - | . <0.01
6-2 Fluorotelomer Sulfonate® mgikg I 0.01 I - <0.01 | - <0.01

. 8:2 Fluorotelomersulphonate* | mgikg 0.0 . - | <0.01 . - 1 (601 l
N-Ethyl-hep fl L mgikg . 0.01 [ e <0.01 [ - . =<0.01

. F i ic ackd (FOSAA)® [ mgikg 0.0 . | <0.01 . - [ <0.01
N-Ethyl decafluor o ,_ namidoatt . mgikg | 001 T - | 10.01. I - I <0.01
N-Methyl I i mgikg I oo | - . <0.01 | - I <0.0

e thyl . P afue . i [ mgikg 0.0 . - I <0.01 . 5 T <0.01 i
Perfluorononanoic acid . mg'kg I 0.01 | - . <0.01 . - <0.01

| Perfluorooctane sulfonate . mgkg 0.01 - I 0.04 . = [ 0.50

| Perfuorooctancic Acid ) [ moke | 001 - ' <0.01 | 2 | <0.01 |
Perflucrobulanoic acid* mgikg | 0.01 I - . <001 | - . <0.01 :

. Perfluorobutane sulfonate® | . mm . 0.01 . - I <0.01 . = = ‘00|
Perfluorodecanoic acid* mg/kg I 0.01 I - . <0.01 [ - | <0.01

. Perfluorodecane sullonate® | mgikg 0.01 . | <0.01 | - | <0.01

. Perﬂuwn-;-do;ecanesulfonaw (PFDoS)" - | makg I .0.0“1 - - | 4)01 I = 1 *0“.01 )
Perfluorodecylphosphonic acid (PFOPA)* mgikg [ 002 | . <0.02 [ - <0.02

. Peﬁluuodoﬁecarloic acid* [ mgkg . 0.01 . - | =0.01 [ - [ <0.01
Perfluoro-1-heptanesulfonate (PFHpS)* mglkg I 0.01 | - <0.01 I - : <0.01

I Perfluorcheplanoic acid® I mgikg . 0.01 - . <0.01 . - I <0.01
Perfluorchexanoic acid® ) I mgikg | _U_l)_l - I <001 I = | ':E.UI |
Perﬂuomhexylpms“phanic acid (PFHxPA)* mgikg I 0.01 I - [ <0.01 | - =0.01

| Perfuoro-n-hexadecancic acid (PFHXDA)* | mgkg oo | “ | €001 i - | <0.01
Perfluoro-1-nonanesulfonate (PFNS)* mg/kg | 0.01 I - <0.01 | - [ 0.02

. Perfluorchexane sulfonate® [ mo/kg 001 | - [ <0.01 - [ <0.01
Perfuorooctadecanoic Acd® ) | mg.;kg [ oor | 4 I an i | - | <001 2
Perfluorooctylphosphonic acid (PFOPA)® mgkg . 0o I - <0.01 [ = I <001

[ Perfluoroctane sulfonamide® i I mglkg . 0.01 . - I 0.02 . R [ 0.02
Perfluoropentanoic acid* mgkg | 0.01 | - . <0.01 I - . <0.01

. Perfluorotetradecanoic acid* I mgkg 0.0 - . <0.01 . - I <0.01

. Pe;'ﬂut;mmecanonc acid* - I mgkg | Uo_t i - . <0.01 I - | <0.01
Perfluoroundecanoic acid® mgikg | 0.01 I - <001 | = . <0.01
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Sample Number  ME304337.017 ME304337.018 ME304337.019 ME304337.020
Sample Matrix Soil Soil Soll Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH7-0.4-0.6 BHE-0.02-0.2 BH8-0.4-0.6 BH9-0.02-0.2

Parameter LOR
Moisture Content Method: ANDO2 Tested: 10/10/2017

. % Moisture* . Swiw 1 5.1 - 6.1
Perfluoronated Surfactants in Soil - TOPS  Method: MA_1523_TOPS Tested: 10/10/2017
10:2 HumnlslaMlmonam‘ mgkg 0.02 - | - - [ -
4-2 Fluorotelomersulphonate® mo/kg 0.02 | - = | = ~
52 Fluorotelomer Sulfonate” makg 0.02 = | - . .
" 82 Fluorotelomersuiphonata* makg 002 | - [ -l . [ :
N-Ethyl s p mo/kg 002 | I .
A " = st = : 1 . bl 5 i -
" Methyl-hep Joctane sulphonamide® mghg T o0z | - ' |
Vs Vet raptadecatioroocane whoramidoomarc e | 0w [ - T - | - 1 -
Perfiuorononanoic ackd*® mglkg 0.02 | - | - | - | ~
Perfluorooctane sulfonate® mgikg 0.02 - | -
I Per i fic Acid® mglkg 0.02 . -
Perflucrooctanoic Acid® mglkg 0.02 I & - |
Perfluorobutanaic acid* magikg 0.02 - [ - ml - | -
. Perfluorobutane sulfonate® o ) o I mg/kg | 0-62 : = o _ - | - . 5.
Perfluorodecanoic acid* . mgikg . 0.02 - | - -
I Perfluorodecane sulfonate® ) | mgkg [ 0.02 = s | 3 | i
Perfluoro-1-dodecanesulfonate® mg/kg [ 0.02 | = n - | -
| perfuorodecylphasphonic acid® I more 00a | . - ‘ - . -
[ P&rﬂuorcuﬂodecar;oic-a:id' a I _mg-dlq; 0.02 | - 4 | = | -
[ Perfluoro-1-heptanesulfonate* mgkg 0.02 - N : | -
I Pemuom-1-mnanest.ﬂonam' | mgikg 0.02 [ - | .
Perfluorcheptanoic acid® I mg'kg | 0.02 I - |
. Perfiuorohexanoic acid® I mgikg | 0.02 - - =
| Perﬂuom—n-he:cadeca-nuic acid® ) o I mglkg UTE"Z 3 |
| Perfluorohexane sulfonate* . mg/kg | 002 | - | E ? .
| Perfluorohexylphosphonic acid® | mg [ 0.02 | - b | o | =
Perfluorcoctadecanoic Acid® mg/kg [ 0.02 - u - . -
| Perfluorooctyphosphonic acid” " mexg | 002 . | ) . | 3
= ?rﬂ.u:om;:lan_e;suihnamlue' . o | makg | 0.02 | - [ - | 2
erlluoropentanoic acid* malkg I ooz | 2 [ |
[ Perfluorotetradecanoic acid® I mgkg 0_02. [ =
| Perfuorotridecanoic acid® moka | ooz | .
[ Perfluoroundecanaic acid* I mg'kg 0.02 . -
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Sample Number ME304337.017 ME304337.018 ME304337.019 ME304337.020
Sample Matrix Soil Soil Soil Soil
Sample Date 22 Sep 2017 22 Sep 2017 22 Sep 2017 22 Sep 2017

Sample Name BH7-0.4-0.6 BHB8-0.02-0.2 BH8-0.4-0.6 BH9-0.02-0.2

Parameter LOR
Perfluoronated Surfactants in Soils MA_1523.5L.01 Method: MA_1623 Tested: 10/10/2017

10:2 Fluorotelomersulphonate® mgikg 0.01 - . <0.01 . - tD..Ol B

| dzz_ﬂwulelom!sulphunate‘ o I ma/kg I 0.01 [ . . . <0.01 I - | <0.01
6-2 Fluorotelomer Sulfonate” malkg I 0.0 I - <0.01 | - <0.01

[ 8:2 Fluorotelomersulphonate® ] mgikg . O.hl . - | <0.01 1 - 1 -‘U.‘U!
N-Ethyl tane sulp i ' mgkg o | - <0.01 | . <0.01
Per i acid (FOSAA) | mong 0.01 - | <0.01 | 9 [ <0.01

[N Ethyl-heptadecafluorooctane st idoeth ) ' ' mg/kg oot | = | <0.01 [ - ) w0t |
N-Mathyl-hep Ip i . mg/kg [ 0.01 [ - ‘0.61 [ - I <0.01

[ N-Methyl-heptadecafl ; i I mgkg 0.01 l . - I <0.01 . - | ‘0.01.
Perfluorononanoic acid . mgkg | 0.01 I - | <0.01 [ - I <0.01

' Perflucrooctane sulfonate ' mgig 001 | - ' 022 ' - [ 0.08
Perflucrooctancic Acid _ | moxa | oot | . ' <0.01 ' . T 1R 4
Perl'luomnuwncic. acid* mglkg . 0.0 [ - <0.0 [ - <0.01 N

[ Perfluorobutane sulfonate® [ mgikg [ 0;11-_ - | <0.01 . - I ¢D.IJI”
Perfluorodecanoic acid* . mglkg I 0.01 | - <0.01 | - . <0.01

I Perfluorodecane sulfonate® [ mghkg 0.01 - | <0.01 - <0.01

[ P;rﬂuoro—\-douecanmlmna!n (PFDoS)* : - [ mgikg I OTOI. B - I =001 | - I . -(O-.D‘I ]
Perfluorodecylphosphonic acid (PFDPA)* . mghkg | 0.02 I - <0.02 I - : CO.Oé

| Perflucrododecanoic acid* I mg/kg ” 6..01 o - I <0.01 - [ :EI.OI.
Perfluoro-1-heptanesulfonate (PFHpS)* . mg/kg I 0.01 I - . <0.01 I - | <0.01

[ Perfluorcheptanoic acid® | mghkg . 0.m . - . <0.M - | <0.01

[ P-eﬂTl.lomhexanoic acid* . . mgfkg | C:Ui-_ - | . -CD.CH | - [ 002- 5
Perfluorchexylphosphonic acid (PFHxPA)* . mg/kg | 0.01 | - 0.03 | - [ 0.05

. Perﬂuom-n-l;.uxaﬂacamic acid (PFHxDA)* . mg'kg 0.01 . - [ <0.01 . - ) [= <0.01
Perfluoro-1-nonanesulfonate (PFNS)* mgkg | 0.01 [ - | <0.01 [ - ‘-0.01.

| Perflucrohexane sulfonate” | mg'kg . 0.01 . - I 0.02 . - 0.08

[ Perﬂuorooclaﬂecan;lc ;;.cbd: o i mg'kg [ 0.m I = . <0.01 I - ) <0.01
Perfluorooctylphosphonic acid (PFOPA)* makg [ 0.01 | - [ <0.01 [ - <0.01

| Perfluoroctane sulfonamide® - | mgkg . 0.01 = I 0.02 . - ! <00|
Perfluoropentanoic acid* mgikg | 0.01 | - . <0.01 | - . <0.01

I Perfluorotetradecanoic acid® [ mgkg 0.01 . - | <0.01 - I <0.01

| Perfluorotridecancic acid* _ ' mg/kg T om | . [ <0.01 ' P | <0.01
Perflucroundecanoic acid* mgkg | 0.01 [ - . <0.01 . - . <0.01
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