3696 Part 4

Myra Thompson

From: Sophie Dwyer

Sent: Friday, 28 October 2016 4:44 PM

To: Rhiannon Boden; Jeannette Young; SDLO

Cc: Peter Gillies; Peter Boland; Penny Hutchinson

Subject: RE: Defence Community walk-in session | Oakey | 9 November [SEC=UNCLASSIFIED]

Dear Rhannon and Jeannette
The focus of the session is on the ecological risk assessment, which is more to do with impact of
contamination on the general environment — animals and plants. It has little contribution to make regarding

human health. We did not provide input into the ecological risk assessment.
Ieased last month
péek to discuss the blood

The previous walk in session addressed the human health risk assessment wh

which we attended. Also, the Commonwealth Department of Health went #tere las
testing program, and the national guidance developed by Enhealth.
u

As the walk in session has little relevance to health, and health was, C he meeting last week, it is
reasonable that there is no health participation except to support P, ired.

Regards

Sophie

Sophie Dwyer PSM Z
Executive Director
ent of Healt

Health Protection Branch, Departm

p: 0733289266 | m:| |
a: 15 Butterfield Street, Herston, Qld, 4006
w: Queensland Health | e: Sophie.dwyer@health.gld.gov.au

flinl¥lo

Queensland
Government

From: Rhiannon Boden
Sent: Thursday, 27 O¢tah 016 10730 AM
To: Jeannette Young; SDLOY Sophie Dwyer

Cc: Peter Gillies; Peter Bolahd;»Renny Hutchinson
Subject: FW: Defence Community walk-in session | Oakey | 9 November [SEC=UNCLASSIFIED]

Hello All,
We have received the attached correspondence from the Department of Defence regarding the Defence’s next planned
Community Consultation session on 9 November to discuss the findings of the Preliminary Ecological Risk Assessment

(ERA) Report.

Evan from the PFAS Coordination Unit, Department of Health has advised that the Federal Department of Health are not
planning on sending any representatives to this session.
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3696 Part 4
We have not seen a copy of the Preliminary ERA report so it’s unclear what if any representation is required from us at
this event other than to continue to advise the community that we can provide mental health and counselling services
(for which there has been very limited uptake). Has the Department received, or is aware of the content of, this report
from Defence? Appreciate your advice on whether the Department will be sending any representatives to this event,
especially relating to specialist advice on the environmental health response? Thanks.

Regards,
Rhiannon

Rhiannon Boden
A/Director Executive Services | Office of the Chief Executive
Darling Downs Hospital and Health Service

Baillie Henderson Hospital
Jofre

Cnr Tor and Hogg Streets
Toowoomba QLD 4350

P: 07 4699 8402 | F: 07 4699 8400
M-

E: Rhiannon.Boden@health.gld.gov.au
Or DDHHS Board@health.gld.gov.au
Web: http://www.health.gld.gov.au/darlingdowns/

From: Harvey, Renee MS [mailto:renee.harvey@defence/
Sent: Wednesday, 26 October 2016 11:24 PM
To: Rhiannon Boden; 'virginia.berry@premiers.q
Cc: Darrow, Seima MRS

Subject: Defence Community walk-in sessioy

9 Ngvember [SEC=UNCLASSIFIED]

UNCLASSIFIED
Hi Virginia and Rhiannon,

Please find attached an invitation to a nce facilitated community walk-in session to be held in Oakey on 9
November.

We would appreciate {Q e-facilitating RSVPs from relevant departmental representatives.

Please let me know if you need\@ny additional information.

Many thanks
Renee

Renee Harvey

Contractor to Defence

Environmental Remediation Programs
Department of Defence

M:

2
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BP3-2-B021

Brindabella Circuit

Brindabella Business Park

PO Box 7925 Canberra BC 2610

IMPORTANT: This email remains the property of the Department of Defence and is subject to the jurisdiction of section 70
of the Crimes Act 1914. If you have received this email in error, you are requested to contact the sender and delete the
email.
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* Seima Darrow

.  Australian Government Ditedtor
L Communications and Engagement
Department of Defence PFAS Investigation and Management Branch
Department of Defence
Estate and Infrastructure GTOUP Brindabella Circuit, Brindabella Business Park

PO Box 7925 Canberra BC 2610
B (02) 6266 8423
= seima.darrow(@defence.gov.au

26 October 2016

Dr Virginia Berry

Environment Policy

Queensland Department of the Premier and Cabinet
Executive Building

Level 14, 100 George Street

Brisbane QLD 4000

Virginia.Berry@premiers.qld.gov.au
Dear Dr Berry

Re: Oakey Environmental Investigation Community Wal — 9 November 2016

Sentation from Queensland
ing held by the Department of

I am writing to request your assistance in coordi
Government agencies at the Community Walk:In Se
Defence in Oakey on 9 November 2016.

ay and will provide local residents
ological Risk Assessment (ERA) and
poly-fluoroalkyl substances (PFAS) at
assesses the potential for adverse effects
cdiment or surface water containing PFAS in
dTife as7a result of eating plants or animals that have

Two Community Walk-In Sessions will be cond
and business owners with the results of the Pre
an update on the environmental investigatiop i
the Army Aviation Centre Oakey. Thg Drehh
to occur in wildlife as a result of co #
the Investigation Area and the effectg s

been exposed to PFAS.
The sessions will provide loc idents and business owners with an opportunity to gain
information about the projéet an k questions, one-on-one with the project team. Details for

this event are as follow

Date: mber 2016
Time: 10am-1pm
4pm-7pm
Venue: ltural Centre, Corner McDonald and Campbell Streets, Oakey Qld 4401

The Department of Defence will be providing 15 minute presentations at regular intervals
throughout the day. Presentations will be held at the following times:

Morning Session Presentations: Afternoon Session Presentations:
10:30am — Defence Presentation 4:30pm — Defence Presentation
12:00pm — Defence Presentation 6:00pm — Defence Presentation
AF26967707.doc ; Page 1 of 5
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3696 Part 4

A pre brief will be provided for representatives attending this event. This is scheduled for 9:00-
9:30am and 3:00-3:30pm at Oakey Cultural Centre, Corner McDonald and Campbell Streets.

I anticipate representation from the Departments of Health, Environment and Heritage Protection,
and Agriculture and Fisheries, and Darling Downs Hospital and Health Service, and Natural
Resources and Mines.

It would be extremely beneficial if Departmental representatives could attend both sessions on 9
November, including both pre-briefs. This will ensure a coordinated approach to the delivery of
sessions and follow-up discussions.

Grateful if Departmental representatives participate in the community walk-in sessions and
provide useful information relevant to their Department’s activities, including handouts, and
answer any questions the community may have at these sessions.

My point of contact is Renee Harvey, the Defence Project Manager fo .Renee can be
contacted on_ or renee.harvey(@defence.gov.au. Grateful if an plgase RSVP to
de

Renee by Spm, Wednesday 2 November 2016. Table layouts wi ed upon staff
availability.
If you have any enquiries regarding this matter please do not hesitate t tact either Renee or

myself.

Yours sincerely

Seima Darrow
Director
Communications and Engagement

PFAS Environmental Management

CC:

es| O f the Chief Executive
ealth Setvice

xoxau

Rhiannon Boden
A/Director Executive Se
Darling Downs Hospit
Rhiannon.Boden@h

AF26967707.doc Page 2 of 5
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3696 Part 4

Attachment A:
Important Information _
AACO, Preliminary Ecological Risk Assessment Community Information Events

Environmental Site Assessment Report

Session Purpose Details
Community These sessions provide local residents and business owners with an AM Session
Walk-In opportunity to ask questions of Defence and Departmental Date: Wednesday 9 November
Sessions representatives. Pre-brief: 9:00am — 9:30am
Session time: 10:00am — 1:00pm
Wednesday 9 It is anticipated that Departmental representatives will be active Location: ogfier McDonald and Campbell Streets

November 2016 | participants during the community walk-in sessions. Defence

proposes Departmental representatives provide useful information
relevant to their Department’s activities, including handouts, and PM Session
answer any questions the community may have at the community Date:
walk-in sessions.

At these sessions, individual desks will be set up for key discussion

topics. Departmental representatives will be allocated to relevant
desks to answer related questions from the community. @
\ %

Proposed An initial list of Departmental representatives (depending HY, Chris Hill e  Health, Sophie Dwyer
attendees availability) is provided. HP, Andrew Connor e  Health, Suzanne Huxley
e DEHP, Tony Bradshaw e  Health, Judith Vandenbrink
Based on attendees at the walk in session in J > o DEHP, Dave Cook e  Health, Janet Cumming
2016, and recent interactions with Depa
during completion of the envifonme e DNRM, Paul Sanders e DAF, Veronica Slizankiewicz
Note that only 2 representative e DNRM, Jason Chavasse e DATF, Elton Miller
required. e DNRM, Adrian McKay e DAF, Ross Savage
e DNRM, Oren Farrington e DAF, Richard Routley
e DAF, Richard Watts
e Darling Downs Hospital and Health e DAF, Peter Kind
Service. Dr Penny Hutchinson
RSVP Renee Harvey
Mobile: I FEmail: Renee. Harvey(@Defence.gov.au
Wednesday 2 November 2016, to facilitate preparation and details of table layouts for the walk-in sessions
AF26967707.doc Page 3 of 5
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Attachment B:
Detailed sequence of events and proposed table layout

AACQO, Preliminary Ecological Risk Assessment Community Information
Event

Walk-In Sessions: 10am — 1pm and 4:00pm — 7pm, 9 November 2016, Oakey
Cultural Centre

Information Tables:

o The following topic specific information tables will be provided at the Preliminary
ERA walk-in sessions. It is proposed that QLD representatives, Lead Consultant
staff, Defence representatives and AACO Base staff will sta 8, topic specific
information tables as follows:

Table Proposed Personnel

ERA AECOM and Defence prfj¢ct 5B

DAF representative (TBX

DEHP representatix€ (RBC)
HHRA AECOM and Defﬁe f ' ff

QLD Health represe; Azt{':s BC)
Environmental Site Assessment and AECOM proj H‘\\}ﬂ
previous investigation staged DNRM!DS@(& ntative (TBC)

DEHP repxesertative (TBC)
Public Health De sen}&g‘hgf&j{an

QLD representative (TBC)

Dapling D ublic Health Unit representative (TBC)
Water Assistance %@K{m'ea’staff

mba) Regional Council representative (TBC)

Long-term Management Options /" \Déf@c&aﬁd’ AECOM project staff
Department of Human Services / Z Martment of Human Services

° Each Information Table will an associated Display Board (e.g Room
Divider/Backing Bo Pin board or Wall) either next to or behind the table.

Display Board w

- a lamin ster with the individual Table name

- any ation for that table. The Lead Consultant is to provide
cop a)1 handouts.

by Lead Consultant. Staff to assist in registering attendees
ags. Information provided at this table to include as a minimum:

- Registration cards and box
- Name tags
- Feedback forms

Kids Corner: Table to contain paper and colouring in pencils at a minimum.

AF26967707.doc
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Fig 1: Proposed floor plan for Walk-in Session
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Preliminary ERA Walk-in Session Tables:

1) ERA

2) HHRA

3) Environmental Site Assessment and previous investigations
4) Public Health

5) Water Supply

6) Long-term Management Options

7) Department of Human Services
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3696 Part 4

Myra Thompson

From: Sophie Dwyer

Sent: Wednesday, 2 November 2016 3:07 PM

To: Rhiannon Boden; Jeannette Young; SDLO

Cc: Peter Gillies

Subject: RE: Defence Community walk-in session | Oakey | 9 November [SEC=UNCLASSIFIED]

Many thanks Rhiannon

Sophie Dwyer PSM
Executive Director
Health Protection Branch, Department of Health

pP: 07 3328 9266 | m:
a: 15 Butterfield Street, Herston, Qld, 4006
w: Queensland Health | e: Sophie.dwyer@health.gld.gow

Queensland mun

Government
Queensland's health vision | By 2026 Queenslanders will be amcng the neaithiest people in the world.

nd

AUTEA S AT TTAKR G

Queensland Health acknowledges the Traditional Owners of the I. ct to Elders past, present and future.

From: Rhiannon Boden

Sent: Monday, 31 October 2016 10:06 AM

To: Sophie Dwyer; Jeannette Young; SDLO

Cc: Peter Gillies

Subject: RE: Defence Community walk-in sessiQihv Qakey | 9 November [SEC=UNCLASSIFIED]

Thanks Sophie.

Defence has advised that the ERAwas issue e Qld IDC for review and comment a few weeks ago and comments on
s and Mines, Agriculture and Fisheries and Environment and Heritage

Protection. They have also adVised th y intend to issue the ERA report publicly prior to the community session. As
you mention, the HHRA cg 8 more relevant report.

The DDHHS's Executive D yOrttentdl Health and Director Aged Care have indicated that they will be attending the
sessions to provide advicenxgn&he support that the DDHHS can continue to provide to the community.

Regards,
Rhiannon

Rhiannon Boden
A/Director Executive Services | Office of the Chief Executive
Darling Downs Hospital and Health Service

Baillie Henderson Hospital
Jofre

Cnr Tor and Hogg Streets
Toowoomba QLD 4350

1
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3696 Part 4
P: 07 4699 8402 | F: 07 4699 8400
M:
E: Rhiannon.Boden@health.gld.gov.au
Or DDHHS Board@health.gld.gov.au
Web: http://www.health.gld.gov.au/darlingdowns/

From: Sophie Dwyer

Sent: Friday, 28 October 2016 4:44 PM

To: Rhiannon Boden; Jeannette Young; SDLO

Cc: Peter Gillies; Peter Boland; Penny Hutchinson

Subject: RE: Defence Community walk-in session | Oakey | 9 November [SEC=UNC

Dear Rhannon and Jeannette
The focus of the session is on the ecological risk assessment, which is e with impact of
contamination on the general environment — animals and plants. It has njrjoution to make regarding
human health. We did not provide input into the ecological risk assessment.

vWhich was released last month
here last week to discuss the blood

The previous walk in session addressed the human health risk assesg
which we attended. Also, the Commonwealth Department of |

As the walk in session has little relevance to health, an ] e focus of the meeting last week, it is
reasonable that there is no health participation except o s rt people if required.

Regards

Sophie

Sophie Dwyer PSM

Executive Director
Health Protectjon Branch, Department of Health

p: 07 332
a: 15B
w: Qu

Queensland
Government

Queensland's health vision | By 2026 Queenslanders will be among the healthiest people in the world.

NS/
Queensland Health ackne Traditional Owners of the land, and pays respect to Elders past, present and future.

From: Rhiannon Boden

Sent: Thursday, 27 October 2016 10:30 AM

To: Jeannette Young; SDLO; Sophie Dwyer

Cc: Peter Gillies; Peter Boland; Penny Hutchinson

Subject: FW: Defence Community walk-in session | Oakey | 9 November [SEC=UNCLASSIFIED]

Hello All,

2
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3696 Part 4
We have received the attached correspondence from the Department of Defence regarding the Defence’s next planned
Community Consultation session on 9 November to discuss the findings of the Preliminary Ecological Risk Assessment
(ERA) Report.

Evan from the PFAS Coordination Unit, Department of Health has advised that the Federal Department of Health are not
planning on sending any representatives to this session.

We have not seen a copy of the Preliminary ERA report so it’s unclear what if any representation is required from us at
this event other than to continue to advise the community that we can provide mental health and counselling services
(for which there has been very limited uptake). Has the Department received, or is aware of the content of, this report
from Defence? Appreciate your advice on whether the Department will be sending any representatives to this event,
especially relating to specialist advice on the environmental health response? Thanks.

Regards,

Rhiannon

Rhiannon Boden

A/Director Executive Services | Office of the Chief Executive
Darling Downs Hospital and Health Service

Baillie Henderson Hospital

Jofre

Cnr Tor and Hogg Streets

Toowoomba QLD 4350

P: 07 4699 8402 | F: 07 4699 8400

m: ] \

E: Rhiannon.Boden@health.gld.gov.au
Or DDHHS Board@health.gld.gov.au
Web: http://www.health.gld.gov.au/darlingdowns/ @

From: Harvey, Renee MS [mailto:rene%awev@defence.qov.au]

To: Rhiannon Boden; 'virginia.b premiersxqld.gov.au'
Cc: Darrow, Seima MRS

Subject: Defence Communi ion | Oakey | 9 November [SEC=UNCLASSIFIED]

UNCLASSIFIED
Hi Virginia and Rhiannon,

Please find attached an invitation to a Defence facilitated community walk-in session to be held in Oakey on 9
November.

We would appreciate your assistance facilitating RSVPs from relevant departmental representatives.
Please let me know if you need any additional information.

Many thanks
Renee

3
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3696 Part 4

Renee Harvey

Contractor to Defence

Environmental Remediation Programs
Department of Defence

M:

BP3-2-B021

Brindabella Circuit

Brindabella Business Park

PO Box 7925 Canberra BC 2610

IMPORTANT: This email remains the property of the Department of Defence an ject 1o the jurisdiction of section 70
of the Crimes Act 1914. If you have received this email in error, you are reques ct the sender and delete the
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Myra Thompson

From: Sophie Dwyer

Sent: Wednesday, 9 November 2016 4:59 PM

To: Penny Hutchinson

Cc: Peter Boland

Subject: Defence Liaison officers

Attachments: Government Liaison Officers_Oakey_Oct 2016
FYI

Regards

Sophie

2
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Australian Government

Department of Defence

Government Liaison Officers — Points of Contact for the Community
Army Aviation Centre Oakey PFAS Environmental Investigation

The Australian Government has established a dedicated senior liaison officer from the Department of
Defence (Defence), a dedicated community liaison officer from Defence and a dedicated community
liaison officer from the Australian Government Department of Human Services (Human Services) at
Oakey. These appointments improve engagement and access to whole o vernment support services
for residents in communities impacted by per- and poly-fluoroalkyl subst PFAS) environmental
investigations. Liaison officers are responsible for engaging with the co ity, local agencies and
government representatives to work through the community issues ith PFAS detections
around Army Aviation Centre Oakey.

Mark O’Connell has been engaged as the Senior Defence LiaisenQffic ay Clarke has been engaged
as Community Liaison Officer from Defence and Sue Smith hg¥ bgen engaged as the Community Liaison
Officer from Human Services. Mark, Sue and Ray will work to\érigureg)the community has easy access to
relevant information and social services managed by the alilan Government departments
coordinating the response to PFAS detections in the Oa

Mark, Sue and Ray will engage with community stak er d individuals to: understand the issues
most important to the community; and effectively lipk-e ity members and their families impacted by
the presence of PFAS to appropriate governmen @ -government support.

O
‘ from 10.00am to 4.00pm at the Oakey Library
mbers are welcome to drop in on Thursdays to
0 secure a preferred time, community members
all Sue weekdays on 07 4577 7102 during business

To aid in access, Sue and Ray will be avaj
located at 62 Campbell Street, Oakey.
discuss any issues, however it is reco
should ring prior to arrange a booking. Ple
hours to make an appointment.

CONTACT DETAILS

General Enquiries: For enqyitie ted to residential sampling for PFAS, water delivery and
reimbursement of costs please cont e Defence Hotline on 1800 136 129 or email
defence.oakey.anz@ae

Government Liaison nquiries:
N
Senior Defence Liaison Officer Community Liaison Officer
Mark O’Connell Sue Smith
P: (07) 45779205 P: (07) 45777102
E: mailto:mark.oconnell2@defence.gov.au E: sue.smith@humanservices.gov.au

Db iing Aussiralln sanc T Saionel Inbeeasis
Pl porme
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Myra Thompson

From: HILL Chris <Chris.Hill@ehp.qgld.gov.au>

Sent: Wednesday, 25 November 2015 11:47 AM

To: Louise Mahoney; Christine Castley; CHO ESO; Jeannette Young; ROUTLEY Richard; LETTS
Malcolm; CONNOR Andrew; SANDERS Paul; Sophie Dwyer; Penny Hutchinson

Cc: SAVAGE Ross; SLIZANKIEWICZ Veronica; Greg Jackson; Sharlene Larsen

Subject: Defence visit to Oakey 4/12/15

Attachments: 20151125114505326.pdf

Hi All

FYI. Apparently defence are visiting Oakey next week for some community engagemng

Regards Chris

Chris Hill
Director

Industry and Development Assessment | Environmental Services 3
Department of Environment and Heritage Protection

A i NN T
pTE R R P 07 4699 4360
Queensland 173 Hume St, Toowoomba, QLD 4350
Government PO Box 731, Toowoomba, QLD 4350

L s intended only for the person or entity to which it is
eged material. There is no waiver of any confidentiality/privilege

from your computer and/or your computer system network.
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www.thechronicle.com.au

Andrew Backhouse

COMm.S

ane will front
the public in Oakéy over the issue
of groundwater confasnination next

undertook an environmental audit
area around the base in 2010,
ve years after it ceased using
perfluoirnated chemicals in
fire-fighting foams in its training
exercises and discovered
perfluorooctane sulfonate and
perfluorooctanoic acid in the
i groundwater beneath its base.
Contamination from aqueous

film forming foam containing the
chemicals PFOS and PFOA was
detected in the groundwater near
the base in 2013.

Mr Chester and Mr Macfarlane
will be joined by Defence
Department representatives to

provide an update on the issue and
to answer any questions.

Since 2013, Defence has provided
safe drinking water to people who
had been relying on bore water for
drinking.

There are concerns that people
who are highly exposed to PFOS
may become
immunocompromised.

PFOA is a carcinogen, a liver

" toxicant, a developmental toxicant,

and an immune system toxicant.

It also exerts hormonal effects
including alteration of thyroid
hormone levels.

Shine Lawyers is investigating a
potential legal action on behalf of
landholders affected by
groundwater contamination.

“I encourage members of the
community who have questions to
attend the public forum where they
will be able to ask questions
directly,” Mr Macfarlane said.

Mr Chester and officials will
provide the latest information on
the issue at the public forum.

The meeting will take place at
Oakey RSL, 76 Campbell Street,
Oakey from 8am until 10am on
Friday, December 4.

Fe.d|
lan
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Myra Thompson

From: SANDERS Paul <Paul.Sanders@dnrm.qld.gov.au>

Sent: Thursday, 3 December 2015 2:43 PM

To: HILL Chris; Louise Mahoney; Christine Castley; Jeannette Young; ROUTLEY Richard;
LETTS Malcolm; CONNOR Andrew; Sophie Dwyer; Penny Hutchinson

Subject: RE: Defence visit to Oakey 4/12/15

Hi all,

Is anyone going to this? I’'m looking at whether | send someone, or whether | go myself.

Thanks
Paul

Paul Sanders @

Regional Manager

Water Services

South Region

Department of Natural Resources and Mines
Telephone: 07 3330 4465 Facsimile: 07 3406 2581 Mok 04 1344
Email: paul.sanders@dnrm.gld.gov.au
Landcentre

Cnr Main and Vulture Streets, Woolloongabba Q
GPO Box 2771, Brisbane QId 4000

From: HILL Chris

Sent: Wednesday, 25 November 2015 11:47 A n

To: Louise Mahoney; Christine Castley; CHO ES¢ nette Young (Queensland Heath); ROUTLEY Richard; LETTS
Malcolm; CONNOR Andrew; SANDERS Paul; ¢ [ Penny Hutchinson

Cc: SAVAGE Ross; SLIZANKIEWICZ Veronica; Greg 4 Sharlene Larsen

&

Hi All

FYI. Apparently defence are vigiy key next week for some community engagement.

Regards Chris

Chris Hill

Director

Industry and Development Assessment | Environmental Services and Regulation
Department of Environment and Heritage Protection

)
7 P 07 4699 4360
Queensland 173 Hume St, Toowoomba, QLD 4350
Government PO Box 731, Toowoomba, QLD 4350

DOH-DL 16/1.7-042 sage o,



The information in this email together with any attachments is intended only for the person or entity to which it is
addressed and may contain confidential and/or privileged material. There is no waiver of any confidentiality/privilege
by your inadvertent receipt of this material.

Any form of review, disclosure, modification, distribution and/or publication of this email message is prohibited,
unless as a necessary part of Departmental business.

If you have received this message in error, you are asked to inform the sender as quickly as possible and delete this
message and any copies of this message from your computer and/or your computer system network.
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Suzanne Huxley

From: BRADSHAW Tony <Tony.Bradshaw@ehp.qld.gov.au>

Sent: Wednesday, 31 August 2016 2:21 PM

To: Virginia Berry; Suzanne Huxley; CONNOR Andrew; SANDERS Paul

Cc: VENTURA Simone; COOK David

Subject: RE: DRAFT- Queensland Government response to Defence investigation and
identification of next steps - Oakey

Attachments: Draft Oakey Letter + TB EHP.docx

Hi Virginia,

here are a couple of last minute suggestions,

cheers Tony @

Tony Bradshaw @

Technical Specialist

Technical Support and Community Response Regulatory/€apab and Cjistomer Service Department of
Environment and Heritage Protection

%

P 07 33305704
Level 9, 400 George St, Brisbane QLD 4000 GP

iShane QLD 4001

Email tony.bradshaw@ehp.qld.gov.au
Website www.ehp.qld.gov.au

Please consider the environment be rinting this email

PM
ndrew; SANDERS Paul; BRADSHAW Tony
vernment response to Defence investigation and identification of next steps - Oakey

Sent: Wednesday, 31
To: Suzanne Huxley;
Subject: DRAFT- Queensla

Here's the final draft for any last minute changes. All agencies have now provided feedback. Adrian is also about to
read it.

VB

This email is intended only for the addressee. Its use is limited to that intended by the author at the time and it is
not to be distributed without the author's consent. Unless otherwise stated, the State of Queensland accepts no
liability for the contents of this email except where subsequently confirmed in writing. The opinions expressed in
this email are those of the author and do not necessarily represent the views of the State of Queensland. This email
is confidential and may be subject to a claim of legal privilege. If you have received this email in error, please notify
the author and delete this message immediately
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The information in this email together with any attachments is intended only for the person or entity to which it is
addressed and may contain confidential and/or privileged material. There is no waiver of any
confidentiality/privilege by your inadvertent receipt of this material.

Any form of review, disclosure, modification, distribution and/or publication of this email message is prohibited,
unless as a necessary part of Departmental business.

If you have received this message in error, you are asked to inform the sender as quickly as possible and delete this
message and any copies of this message from your computer and/or your computer system network.
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Queensland Government response: Army Aviation Centre Qakey —
Department of Defence environmental investigation and identification of
next steps

Introduction and overview

The following information is prepared in response to the request of the Department of
Defence (Defence) of 19 July 2016 that the Queensland Government identify the key items
relevant departments would prefer to see included in any additional scope.efwork in relation
to the Army Aviation Centre at Oakey (AACO).

The Queensland Government acknowledges that fire-fighting foa
fluorinated alkyl substances (PFASs) was used in fire-fighting
the AACO. The Australian Government, through the D n) Jof Defence, has
responsibility for the AACO and for any impacts on Al
environment caused by operations at the facility.

The Queensland Government continues to wor ; ice to ensure Defence’s
obligations are properly met. Importantly, the Queg
that Oakey residents have access to up to datéaform
action that may be required to protect the com i
to respond to community concerns and to acceptd

ueefisland continues to urge Defence
igations to ensure that Oakey residents

on or around the
contamination is

1. miy
leve
2. manag
historical sxposure

3. remediate existing contamination
4. prevent future contamination including use of contaminated ground water and newer
fire-fighting foams.

The primary issues to be considered by Defence are detailed under each objective (below).
(Note that priority rankings are assigned, as requested, for technical feedback).

Page 1 0of 6
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The information provided is not intended as an exhaustive list of gaps in the AACO
investigation. It is it not intended to limit future investigations on or around the AACO, nor
should it delay the preparation and release of any current AACO investigations. The
following is offered to stimulate ongoing consultation between Defence and the Queensland
Government (through the IDC) on the scope of work for further investigations.

Defence’s AACO investigation has three components — Environment Site Assessment (ESA);
Human Health Risk Assessment (HHRA); and Ecological Risk Assessment (ERA). The
Queensland Government has provided separate feedback to Defence on the ESA and the

limited to the ESA and HHRA. The Queensland Government anticipa
opportunity to identify further work once the ERA is released.

While the complexities of the investigation and reporting of on at the AACO are

i ‘ ude more realistic
timeframes for the delivery of reports and requests \{ yporses from Queensland
Government representatives.

Objective 1 — Minimise further exposur
background levels

an important step in mmlmlsmg
targeted recommendations on wa

would be useful to have further information on how long it
to be clear of any contamination if the birds are provided with an

protein and W{dmiins.
The sampling niwubers are low for most types of produce which limits the generalisability of
the HHRA in relation to consumption of fruit and vegetables produced using contaminated
ground water.

Page 2 of 6
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It is recommended that Defence undertake sampling of crayfish (yabbies). To date, livestock
liver and muscle has been estimated from serum concentrations. However in some cases, the
Toxconsult serum model agrees poorly with the published animal transfer studies. It is
recommended that tissues from animals at slaughter are sampled and, where possible, cull
animals are chosen to examine the influence of age on the tissue concentration. It is also
recommended that Total Oxidisable Precursor Analysis (TOPA) is conducted on fish and
yabbies from Oakey Creek and any stock if animals are exposed to PFAS via surface water
drains from the base as the current drain sampling data anabysis—is-suggesting exposure to
Ansulite formulation contaminants that are not effectively direetly—examined in the risk
assessment.

It is recommended that root vegetables be sampled and that further mill apipled with the

age of the animal recorded.

er pime, Defence should
the Oakey area.

To monitor the effectiveness of exposure minimisation measurges

through transformation of
exposures may be minimised.

ssociated risks needs to be properly
understood. Defence should W {sid conductine ongoing environmental
monitoring sufficient to define a m S xtent and risks over time.

There needs to be consideration to the provision of alternate water supplies to people
whose use of water is precluded by ontamination. This should apply to all existing uses

| as well as realistic futur es of water¥rotected under tZThe Environmental Protection Act
1994 and Environmengat P ion Water Policy 2009.

Objective 2 —
amenity and historical

community concerns regarding declining land values, reduced

Managing
response €Q

The scope of the )lHRA has been limited to current and future exposures. There is no
information on the impact on individuals who have elevated levels of PFASs in their blood
related to past exposure to contaminated ground water. Further information and support is
required for individuals who have elevated levels of PFASs in their blood related to past
exposure to contaminated ground water.

Some community members wish to have their blood tested for PFASs, and Defence needs to
provide a simple pathway for access to this testing, which is not generally available. This
pathway should include pre- and post- test counselling of individuals which explains the
limitations of the testing.

Page 3 0of 6
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With the exception of private information, Defence should continue to make all monitoring
information and assessments publically available to the Oakey community.

Relevant testing to assess health and environmental exposure risks reasonably raised by
community members should be carried out. Defence needs to ensure the Oakey community is
advised of remedial measures adopted, and monitor and report on the effectiveness of these
measures.

stock. Horses in
the effect on

To date, there has not been any advice provide €on the effect of PFAs o
particular are matter of concern for some residents. It is recommende
livestock is assessed.

Objective 3 — Remediating existing contamination

A key step in minimising future exposure is for Defence to S
prevent further off-site contamination, particularly as Sy é N

identified as an issue in the ESA.

itigation strategies to
vater contamination was

There is limited understanding of the m@¥emen the/ contaminant into the aquifer.
Concentrations in the upper aquifer are hig a wer aquifer over a large area
suggesting movement via surface/overland nd through the soil. However, current
conclusions are that soil concentratio
groundwater at the same site. This has been

entitlement holders
investigated as thi

The entitle
and other p
rent holders in Oakey Creek within and downstream of the current

investigationage® should be considered (Priority 2). For example:

Oakey Creek, within the current contamination extent (Zone/s GOU-01, GOU-05, GOU-07)

e 2 water harvesting entitlement holders
e irrigation entitlement holders
e Stock or domestic take.

Oakey Creek — downstream approx. 40km (Zone GOU-02):
e 14 water harvesting entitlements
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e 22 irrigation entitlements
e Stock or domestic take.

A national process has been undertaken to estimate livestock drinking water concentration
below which will not result in animal tissues above FSANZ guidance values. Defence is
asked to commit to discussing exposures with Queensland’s Department of Agriculture and
Fisheries and producers on properties with concentrations above the values and, where
necessary, provide alternative stock drinking water.

At a minimum, remediation efforts should also:

e ensure the nature and extent of existing contamin on sit€ is  properly
characterised for all relevant environmental compartm . oil, groundwater,
surface water drainage, sediments in drains)

e ensure the assessment of contamination also ad
Ansulite (post 2005 foam) as well as historic use
require analysis of the extended suite of PFA
assay (reported as the analyses for the resultf
C14 carbon chain length (TOP C4-CT

e ensure all potential sources of PFAS on re 1dentified and prioritised in terms of
PFAS mass load and potential mobili rosaywater, surface water and biota

e identify remediation options fo afijnant sources (e.g. onsite treatment,
immobilisation, extraction, disposal

e promptly attend to readily 4 able remediation (e.g. removal of contaminated soil

from drainage pathways)
include temporary storage™Q

contaminated waste which avoids release in to the

eventing future contamination including use of contaminated ground
water, and e-fighting foams)

on the connection through poorly constructed bores or bores that were permitted (prior to
legislated standards) to be constructed to access multiple aquifers. (Refer to the Department
of Natural Resources and Mines (DNRM) preliminary risk assessment document ‘Summary
of water bores intersecting the sediments of the Great Artesian Basin Oakey Creek Alluvium
groundwater, 2 March 2016°).
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The risk to the Great Artesian Basin (GAB) bores (currently within the plume, adjacent to the
plume or expected to be enveloped by the plume (in the next 3-5 years)) pose to the GAB as a
local and regional water source should be quantified and remediation / mitigation measures
investigated (Priority I). Extension of the investigation of other potentially impacted GAB
bores should proceed based either on modelling predictions or as a result of hydrogeological
investigations.

Unregistered groundwater bores (i.e. not registered on the DNRM groundwater database)
should be investigated (Priority 1). Defence investigations have identified a number of
unregistered landholder bores. The number of bores, construction detailg pvel of risk are

bores are appropriately investigated to quantify the risk (if any) they
any remediation or mitigation measures.

ura)/ gonnectivity to the

tifer and entitlement
). In addition to point
source risks, Defence also needs to quantify the risk to roundwater resource from

Using the current contaminant plume modelling, the level of

In addition to comments offered in Objectt ove) it will be necessary for
Defence to continue to monitor ground water tamination levels for all agricultural
enterprises within the current and future in¥estigati eas to ascertain the levels of PFAS.
Where that water contamination presen(s\ pggéntfal for exposure levels which result in

exceedance of the FSANZ guidance it would be expected that Defence will risk

taminated soil, groundwater and waste should be sent to a facility that
and treat or dispose of such material

enhanced bilisation of existing contamination

e only use groundwater for uses for which it is suitable

e ensure that any disturbance of contaminated soil minimises risk of contaminating
stormwater or releasing contaminated sediments or dusts

e undertake measures to achieve compliance with the Queensland Department of
Environment and Heritage Protection’s Operational Policy for the Environmental

Management of Firefighting Foam.
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Suzanne Huxley

From: BRADSHAW Tony <Tony.Bradshaw@ehp.qld.gov.au>

Sent: Monday, 29 August 2016 1:04 PM

To: Darcy Garlick-Kelly; Sophie Dwyer; David Larkings; Janet Cumming; VENTURA
Simone; KIND Peter K; WATTS Richard J; MCKAY Adrian; Suzanne Huxley

Cc: Virginia Berry; Justin Carpenter

Subject: RE: Final HHRA responses

Hi Darcy,

please find attached comments on HHRA as requested,

cheers Tony

pathways and assessment the associated potential health risks.

The HHRA should acknowledge that its scope (above) does not fully compl
rotection (Assessment of

nder the Environmental Protection
(Water) Policy 2009. This would require it to assess impact to values of groung
waters off-site e.g. freshwater aquaculture.

It is therefore recommended that this clarification of scope be included n detailing the objective in the executive
summary rather than inferring full consistency with the above lggislati imple, the summary could advise that the scope
did not encompass assessment of potential impacts on health o ta| Use$ of water on and off site.

Issue 2 — Presentation of risks of groundwater consumpo

Risks of consumption of groundwater are related to w @ onsumption would cause exceedance of the tolerable
Q ter be allocated 10% as a relative source

ing’be drawn on Figure 4 Estimated PFOS + PFHxS

intakes for residents based on typical expos jeters (page 79) that represents the recommendations of

Enhealth.

guidance.
Given that the Oakey community
average serum concentrations,
Enhealth guidance rather tha

nalysis of blood serum data from stock that have consumed contaminated
al tissue sampling results shows that for rabbits and fish, a wider range of PFAS are
r-homplogues. As the longer chain compounds are of lower solubility than PFOS,
Ywouldappear that this pattern of exposure relates to contaminated sediment being a
more important exposurexqutg. Ingestion of drain sediment containing the more commonly occurring PFAS e.g.
PFHxS and PFOS is also notegnsidered.

It is thus considered that the risk'assessment does not address risks to sheep, cattle and other stock that may
consume water and any entrained soil particles from stormwater drains and other surface waters flowing from
contaminated areas of the base. This would differ from stock that consumed clean groundwater from a trough. It is
recommended that the risk assessments for stock note this limitation and that this risk be evaluated in the near future.
It is further recommended that this assessment clarify whether the stock that were sampled also consumed forage
irrigated with PFAS contaminated groundwater or not. That is, are the predictions related solely to groundwater
exposure or is potentially contaminated forage also included.

Issue 4 — Recommendations in Summary Tables e.g. Tables ES2 to ES5 inclusive and in section 9 do not address
limitations

The HHRA has a number of limitations that have been noted in the report. It is recommended that where there are
limitations, these be included in the summary table.

These would include:
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e For consumption of yabbies — No data obtained and hence provide a precautionary recommendation e.g.
avoid if have elevated serum concentrations [Note EHP has previously provided comment that yabby
contamination concentrations may be greater than fish].

e For use of ground water for aquaculture — No risk assessment undertaken and hence provide a precautionary
recommendation.

e For consumption of home grown poultry watered with contaminated groundwater or in contact with
contaminated soil - No data obtained and hence provide a precautionary recommendation.

e For consumption of stock that access stormwater drains flowing off the base for water or forage. No data
obtained and hence provide a precautionary recommendation.

Issue 5 - Risk Assessment for Future Releases from the site
The HHRA monitored a restricted suite of PFAS in sampling contamination in drainage from the site. Ansulite, the foam used by
the Defence Department following the phase out of 3M light water, is a fluorotelomer based AFFF that contains
PFAS. An example analysis is provided in the 2013 paper by Backe, Day & Field showed a more comprehensive
analysis of Ansul foam circa 2005 with a PFAS content totalling 7,726 mg/L (~ppm) or 0.72%. As mentioned in
previous commenst on the HHRA by the Department of Environment and Heritage Pretegtion, it is noted that onsite
drainage shows material concentrations of fluorotelomers, indicative of use of the g

Please be advised that to comply with the general environmental duty under the Enwjiréamépital Protection Act 1994,
all site assessments need to evaluate commonly identified PFAS as well as t unidentified in standard tests that
will ultimately transform to end-point compounds of concern such as PFOA agd uororoalkyl carboxylic acids
(PFCAs) and perfluoroalkyl sulfonates (PFSAs).

The Department of Environment and Heritage Protection’s Operational

Firefighting Foam and associated explanatory notes provide pertinent

http://www.ehp.qgld.gov.au/assets/documents/requlation/firefighti Jog -policy-notes.pdf

To accurately assess what PFCs are present and the probable |

current limited suite of about 20 to 28 standard fluorinated orga

compounds of concern and their precursors will remain

recommended analytical suite incorporate:
e The standard suite of PFCs (including key st#qn

e Total oxidisable precursor assay reporte ' ses for the resulting perfluorinated carboxylates

for Environmental Management of

nds as it is highly likely that many
ted. The explanatory notes advise that the

recognised that this analysis is a recent de¥efopme istherefore recommended that Defence ensures testlng be
carried out to assess risks due precursors, in use of the current foam, in accordance with the advice in the
above Queensland Government policy.

Technical S port a mmunity Response
Customer Service

Regulato ability a i
Depart: ﬂa\ vironment and Heritage Protection

Queensland
Government

Email tony.bradshaw @ehp.qld.gov.au
Website www.ehp.gld.gov.au

Please consider the environment before printing this email

Click here
to report littering
or illegal dumping
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From: Darcy Garlick-Kelly [mailto:darcy.garlick-kelly@premiers.qgld.gov.au]

Sent: Monday, 29 August 2016 9:00 AM

To: Sophie Dwyer; david.larkings@health.qgld.gov.au; Janet_Cumming@bhealth.qld.gov.au; BRADSHAW Tony;
VENTURA Simone; KIND Peter K; WATTS Richard J; MCKAY Adrian; Suzanne Huxley

Cc: Virginia Berry; Justin Carpenter

Subject: Final HHRA responses

Importance: High

Hi all,
A quick reminder to please have your responses to the final HHRA report sent through by 1pm today.
That will allow time to collate the responses and send through to Defence by 2pm.

Cheers,

Darcy @
9 Darcy Garlick-Kelly

= Policy Officer

Environment Policy

Department of the Premier and Cabinet

Phone: (07) 3003 9487 Email: darcy.garIick-keIIy@premie\M&
Queensland Executive Building, Level 14, 100 George Street, Brisbane QLD 4000 U

Government PO Box 15185, City East, QLD 4002 @
Sent: Thursday, 25 August 2016 2:55 PM
To: 'Sophie Dwyer' <Sophie.Dwyer@health.gld.gewauX "david'Jarkings@health.gld.gov.au'
<david.larkings@health.gld.gov.au>; 'Janet_ ming@heatth.qld.gov.au' <Janet Cumming@health.gld.gov.au>;
'Tony.Bradshaw@ehp.qgld.gov.au' <Tony.Bréddsha -gjd.gov.au>; 'simone.ventura@ehp.qld.gov.au'
<simone.ventura@ehp.gld.gov.au>; ‘Peter%qld.gov.au' <Peter.Kind@daf.qld.gov.au>;
'Richard.Watts@daf.qld.gov.au' <Richard.Watts \./qld.gov.au>; 'MCKAY Adrian'

<Adrian.Mckay@dnrm.gld.gov.au>
Subject: Oakey HHRA | revised Q|

From: Darcy Garlick-Kelly

jiew times [SEC=UNCLASSIFIED]

Hi all,
We've received the final ink below)

Please note the new deédline onday 29 August.

Please have feedback sent tF gh by 1pm to give us time to collate the response.

Cheers,
Darcy

Darcy Garlick-Kelly

Policy Officer

Environment Policy

Department of the Premier and Cabinet

Phone: (07) 3003 9487 Email: darcy.garlick-kelly@premiers.qld.gov.au
Queensland Executive Building, Level 14, 100 George Street, Brisbane QLD 4000
Government PO Box 15185, City East, QLD 4002
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3696 Part 4

From: Harvey, Renee MS [mailto:renee.harvey@defence.gov.au]

Sent: Thursday, 25 August 2016 2:33 PM

To: 'sophie.dwyer@health.qgld.gov.au’; 'janet.cumming@health.gld.gov.au’; 'suzanne.huxley@health.qgld.gov.au’;
'Richard.Watts@daf.qld.gov.au'; 'tony.bradshaw@ehp.gld.gov.au'; 'MCKAY Adrian'
<Adrian.Mckay@dnrm.gld.gov.au>

Cc: Virginia Berry <Virginia.Berry@premiers.qld.gov.au>; Pearce, Vicki MS 1 <vicki.pearcel @defence.gov.au>; Huck,
Josephine MS <josephine.huck@defence.gov.au>; JTF633 FCE AMAB Q Store <IMCEAEX-
_0O=RAAF_OU=AG1_cn=Recipients_cn=DEPRMIDB+20JTF633+20FCE+20AMAB+20Q+20Store@drn.mil.au>; 'Archer,
Michael J.' <Michael.J.Archer@aecom.com>; 'Derham, Stuart' <SDerham@golder.com.au>; 'Mitchell, Fran'
<FMitchell@golder.com.au>; 'Lee, Frances (Fortitude Valley)' <Frances.Lee@aecom.com>

Subject: FW: Oakey HHRA | revised QLD gov review times [SEC=UNCLASSIFIED]

UNCLASSIFIED
Hi all,

The next version of the Oakey HHRA for your review can be accessed at th@.

File Description Size
0207-AACO-EI2-2016-HHRA RevE Redacted.pdf 28,780KB

Please note that the sections that have changed materially since st you previously reviewed are highlighted.
Also attached is the comments log explaining how your me thg previous version have been addressed.
Given the timing of this email, we will require any final ck by 2pm Monday (29 August).

Many thanks,

Renee

Renee Harvey

Co nce

Ml

From: Harvey, Renee MS
Sent: Wednesday, 24 Augus

t.cumming@bhealth.gld.gov.au'; 'suzanne.huxley@health.qgld.gov.au’;
'Richard.Watts@daf.qu.' ‘tony.bradshaw@ehp.gld.gov.au'’; 'MCKAY Adrian’

Cc: 'Virginia Berry'; Peafg€ iMS 1; Huck, Josephine MS; 'Lee, Frances (Fortitude Valley)'; 'Archer, Michael 1.";
'Derham, Stuart'; 'Mitehé :
Subject: RE: Oakey HHRA | £evised QLD gov review times [SEC=UNCLASSIFIED]
UNCLASSIFIED

Good morning all,

Further to my email below, we expect to have the next version of the HHRA through to you by noon tomorrow (25
August).

We would appreciate any final comments back by noon on Monday (29 August).

Material changes to the report will be highlighted so you can more easily see where the main changes have been
made.

4
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3696 Part 4
Many thanks,
Renee

Renee Harvey
Contractor to Defence
M:

From: Harvey, Renee MS

Sent: Monday, 22 August 2016 16:31

To: 'sophie.dwyer@health.qgld.gov.au’; 'janet.cumming@bhealth.qgld.gov.au'; 'suzanne.huxley@health.qgld.gov.au’;
'Richard.Watts@daf.qgld.gov.au'; 'tony.bradshaw@ehp.qgld.gov.au'; 'MCKAY Adrian’

Cc: 'Virginia Berry'; Pearce, Vicki MS 1; Huck, Josephine MS; 'Lee, Frances (Fortitude Valley)'; 'Archer, Michael 1.";
'Derham, Stuart'; 'Mitchell, Fran'

Subject: Oakey HHRA | revised QLD gov review times [SEC=UNCLASSIFIED]

UNCLASSIFIED
Hi all,

Thanks very much for your time last Monday at the workshop to discuss the ensjand Government comments on
the Draft Oakey Human Health Risk Assessment.

r comments would be provided back

We indicated at the workshop that the next version of the report addres
i ack by lunch time Wednesday (24

to you by lunch time tomorrow (23 August) and that we would regu
August).

We will not be in a position to provide you with the next v

[ will be able to indicate a revised timing tomorrow, but

Many thanks,

Renee

Renee Harvey

Contractor to Defence

Environmental Remediation Programs
Department of Defence

f— i\
BP3-2-B021 ~
Brindabella Circuit

Brindabella Business Park

PO Box 7925 Canberra y

IMPORTANT: This email remains the property of the Department of Defence and is subject to the jurisdiction of

section 70 of the Crimes Act 1914. If you have received this email in error, you are requested to contact the sender
and delete the email.

IMPORTANT: This email remains the property of the Department of Defence and is subject to the jurisdiction of
section 70 of the Crimes Act 1914. If you have received this email in error, you are requested to contact the sender
and delete the email.

IMPORTANT: This email remains the property of the Department of Defence and is subject to the jurisdiction of
section 70 of the Crimes Act 1914. If you have received this email in error, you are requested to contact the sender
and delete the email.

5
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IMPORTANT: This email remains the property of the Department of Defence and is subject to the jurisdiction of
section 70 of the Crimes Act 1914. If you have received this email in error, you are requested to contact the sender
and delete the email.

This email is intended only for the addressee. Its use is limited to that intended by the author at the time and
it is not to be distributed without the author's consent. Unless otherwise stated, the State of Queensland
accepts no liability for the contents of this email except where subsequently confirmed in writing. The
opinions expressed in this email are those of the author and do not necessarily represent the views of the
State of Queensland. This email is confidential and may be subject to a claim of legal privilege. If you have
received this email in error, please notify the author and delete this message immediately

The information in this email together with any attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or privileged
material. There is no waiver of any confidentiality/privilege by your inadvertent receipt of this material.

Any form of review, disclosure, modification, distribution and/or publication of this email message is prohibited, unless as, ‘ ayy part of Departmental business.
(

If you have received this message in error, you are asked to inform the sender as quickly as possible and delete this messag any cpopies of this message from your

computer and/or your computer system network.

9
@@@
&
A
Y
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Suzanne Huxley

From: BRADSHAW Tony <Tony.Bradshaw@ehp.qld.gov.au>

Sent: Thursday, 25 August 2016 3:33 PM

To: Virginia Berry; GLEESON Kelly; WATTS Richard J; KIND Peter K; CONNOR Andrew;
HILL Chris; Sophie Dwyer; HOLMES Nigel; Suzanne Huxley; COOK David

Subject: RE: Defence minutes - DNR meeting and ESA workshop

Hi Virginia,

The meeting notes for the ESA workshop defer numerous EHP comments on the Environmental Site Assessment to
“Defence for consideration” [see below], but there is no response from Defence to the perceived limitations which
EHP has raised. The comments on predictive modelling of groundwater contamination (bottom row) have apparently
been deferred to a different scope of work to address.

This means that these particular issues EHP has raised have not been addressed! otild o helpful to know if
Defence is going to address these issues.

For other issues EHP have raised, we are advised the assessment will be pfqvi uture the environmental risk

assessment report.

Additional Comments — concemns regarding A }I\@Hﬁﬁhﬁﬁuam

The concems regarding the Ansul or any othe matter is that the standard analysis suite misses arour
fluorinated organics present as hidden comp j;'\d I

ay & Field m more comprehensive analysis of Ansul foam from the relevant era (2(
of newly identified compounds. The results of these compounds should be added to

Cheers Tony

The analysis done for Defence in
2015 (p52) was for the limited sujit
to show that the reported results

enrre QOakey PFC Background Review and Source Study by .
gests low PFC content however there is no total fluorinated o
the PFCs present.

The 2013 paper by Backe
Table 55) that reveals a
suite results.

A

The sum of the B@(e,\s%ﬁid analysis is 7,726 mg/L (~ppm) or 0.72%. Far above the unrealistic 2.3 mgiL. tot

the Defence report which is tially trace levels. AFFF foam is typically 0.5% to 1.5% PFCs, this can be even h
alcohol resis .
Based on the ce report of the use of 67 ,600L of Ansulite foam concentrate x 7,228 ma/L likely PFC content, t

kilograms of PF
The Ansulite foam does not appear to have besn adeguately included in modelling.

sed which is not insignificant.
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Tony Bradshaw

Technical Specialist

Technical Support and Community Response
Regulatory Capability and Customer Service
Department of Environment and Heritage Protection

I LT T
Queensland  p0733305704

Government Level 9, 400 George St, Brisbane QLD 4000
GPO Box 2454, Brisbane QLD 4001

Email tony.bradshaw@ehp.qld.gov.au
Website www.ehp.qld.gov.au

Please consider the environment before printing this email

Click here
to report littering
orillegal dumping

1

From: Virginia Berry [mailto:Virginia.Berry@premiers.gld.gov.au]

Sent: Thursday, 25 August 2016 1:55 PM
To: LEACH Leon; MCKAY Adrian; GLEESON Kelly; BRADSHAW Tony;
K; Adrian Jeffreys; CONNOR Andrew; HILL Chris; Don Bletchley; Drew

Richard; Sophie Dwyer; Suzanne Huxley
Cc: Justin Carpenter; Darcy Garlick-Kelly
Subject: Defence minutes - DNR meeting and ESA workshop

Assessment workshop (11 July 2016).

Please send any feedback on the minutes dire

Cheers, Virginia

From: Harvey, Renee MS [mailto:renge.harvey@defepice.gov.au]

Sent: Thursday, 25 August 2016 1:34

To: Virginia Berry <Virginia.Berry@premiexs.yld.gov.au>

Cc: Huck, Josephine MS <josepbf|{n€shuck@d?fekce.gov.aux 'Derham, Stuart' <SDerham@golder.com.au>; '‘Mitchell,
Fran' <FMitcheII@goIder.con{;;@>

Subject: Oakey | Meeting miautes etc UNCLASSIFIED]

UNCLASSIFIED
Hi Virginia,

For your records, please find attached:

e Meeting minutes from the technical briefing held with DNRM on 1 July 2016 regarding the numerical
groundwater model prepared for the Oakey ESA. Please note:
o The minutes confirm that the outstanding drillers logs for the monitoring bores installed by AECOM as
part of the ESA were emailed directly to Paul Sanders. Jason Chavasse was asking about these.
o The DNRM team has mentioned that they have sent through their response to the Defence letter
seeking input for the next scope of work at the site. Could this please be re-sent directly to me? We
don't have a record of receiving it.
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3696 Part 4
e Meeting minutes from the workshop held with QLD government representatives on 11 July 2011 regarding
their comments on the draft Oakey ESA. Please note that these minutes contain the comments log showing
how the final ESA addressed comments from the QLD Government.

Please let me know if you have any questions at all.

Thanks
Rene

Renee Harvey
Contractor to Defence
Environmental Remediation Programs

Department of Defence

M:

BP3-2-B021

Brindabella Circuit

Brindabella Business Park

PO Box 7925 Canberra BC 2610

IMPORTANT: This email remains the property of the Departme efehte and is subject to the jurisdiction of
section 70 of the Crimes Act 1914. If you have received mal /you are requested to contact the sender
and delete the email.

This email is intended only for the addressee. Its ifed to that intended by the author at the time and
it is not to be distributed without the author's ess otherwise stated, the State of Queensland
accepts no liability for the contents of thisxan & where subsequently confirmed in writing. The
opinions expressed in this email are thog€Of thg and do not necessarily represent the views of the

The information in this email together with an achments is intei only for the person or entity to which it is addressed and may contain confidential and/or privileged
material. There is no waiver of any confideng wWilege by your inadvertent receipt of this material.
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Purpose of Meeting

The workshop was an opportinty for the Defence Project Team to discuss the Queensland Government’s comments
on the Stage 2C Environmental Site Assessment (ESA) prepared for the Army Aviation Centre Oakey (AACO). The
workshop also served as an opprtunity to discuss how the comments from the Que
addressed in the final version of the ESA to be publically relelased.

Government will be

i
N/

Name Position/Organisation //7/\
Vicki Pearce Defence &k_//-))
Renee Harvey Defence %\ l:"//
Josie Huck Defence U //\v\y
Aaron Anderson NRF M

Fran Mitchell

Stuart Derham

Project Manager/Contract Aérﬁiry/ th‘fGoIder Associates)

Project Manager/Co%sl\Ad i (Golder Associates)

Paul McCabe

Lead Consultant (Sta)q_e\Z stigation) (AECOM)

Frances Lee

Lead Consultant ( WI}J\\Migaﬁon) (AECOM)

Andrew Durick

Lead Consultant W@}Ar (Stage 2C Investigation) (AECOM)

Andrew Kohlrusch

Techniga/m% (SM Investigation) (GHD)

Paul Sanders

Adrian McKay DNRM K
Chris Hill AQEHP Y
Kelly Gleeson /7 BE{\P\

Tony Bradshaw /\ DEHP

Stephen Potts (/ F

Richard Watts //\\ D}IS?

Peter Kind // ) )__I’DAF

Justin Carpenter

~DPC

U —
S
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Item

Description of Discussion

Meeting Summary

e Defence introduced the meeting and confirmed the focus of the meeting or Defence’s project team

to provide a response to Queensland Governments comments dated 8 on the Stage 2C

Environmental Site Assessment (ESA) report (dated 24 June 2016)

e Defence had received comments from DNRM and DEHP.

e AECOM responded to DNRM and DEHP comments. The rew iS atjaghed.

e

Additional Verbal Questions

The following questions were raised during the workshop. AEC @ esponded to these questions in the

attached change log document.

Dick Watts (DAF) — requested that Table{3%q the eviewed (PFOS and PFOA concentrations

measured at the fire training ground)

Tony Bradshaw (EHP) - requested tha
reliability ANZECC and internatignal cri

Dick Watts (DAF) — requeste

o ¢

Dick Watts (DAF) — requeste ation of the chemical data of contaminant source (complex
mixture)
Dick Watts (DAF) —r ted clarification on the QAQC process (esp. field blanks, removal of Teflon
liners

Dick Watts (D, lytical uncertainty - requested clarification on the QC on laboratory spike

Iytical methods)

Actions

DNRM: provide response to Defence on proposed strategy for next steps in the Environmental
Investigation.
Queensland Government: provide final comments to Defence by 4 pm m 12 July 2016 (it is noted that

revised comments were received by EHP on 12 July 20186,).

AECOM: responded to DNRM and DEHP comments (response is attached).
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EHP Initial Review of draft ESA

Specific comments

1. | Section 2.3.8 - Sensitive local environmental receptors (page 19)

The ESA states that “The map indicates (Figure F7) the nearest wetland with moderate potential for groundwater interaction is an AECOM response:
unnamed wetland / dam located approximately 2.5 km south-west of the Site, between Speed Road and Warrego Highway”. More detail has been added to this section to clarify.

However, additional groundwater dependent ecosystems are present (Figure F7) including Oakey Creek which is classed as a
Groundwater Dependent Ecosystem (GDE) with moderate potential to rely on surface expression of groundwater. An area of the
Site between drain 3 and 4 is also shown to have a low potential for groundwater interaction with GDEs reliant of sub-surface
groundwater

2 | Section 3.3.3 — Non PFAS suite (page 32)

The ESA described the source of the criteria used to assess the groundwater and surface water quality of a number of non PFAS AECOM response:
parameters. However, the groundwater and surface water assessment criteria for BTEXN, TRH, metals, PAH, VOC and SVOC that | Taple 15 has been added, which lists the source of the criteria adopted for each of the non PFAS contaminants. Criteria for
were adopted for the assessment are not listed. The criteria used in the assessment should be listed within Section 3.3.3. individual compounds are contained in the relevant tables of results.

Reference to Table 15 has been inserted earlier in the text, in section 3.4.3.

3 | Section 4.3.3 — Groundwater elevation contours, hydraulic gradients and groundwater velocity (page 35) —

The ESA states that “Figure F12 and Figure F13 present the groundwater contour map for the November 2015 round of gauging, AECOM response:
which includes measured groundwater elevations at 16 privately owned abstraction bores as well as the newly installed wells”. There are few registered b

g A : uth of/the Site as illustrated in Figure 3.21 of the ESA Appendix F (Groundwater
From this information the groundwater was inferred to flow to the west / south west. Modelling report), and thé

all COM (MWO-C) was dry, hence limited groundwater elevation data was

This assessment does not include the area south of the Site adjacent to Oakey Creek (see yellow highlighted area in Figure 1). available for the are ol the Site. Note also that there are very few wells with sufficient construction detail to

The groundwater flow between drains 2 and 4 may be important in understanding the extent of potential groundwater allow interpretatiopofhydrogeolgdical conditions.

contamination. The inferred groundwater flow direction and the groundwater contours within the upper and lower Oakey Creek AECOM conside formation is sufficient to assess the extent of potential contamination (which is already

alluvium aquifer need to be expanded to include a representation in the area south of the Site adjacent to Oakey Creek. confir a nt distance from Drains 2 and 4), as the inferred groundwater flow direction is as predicted by
Leegio ifg.

\Q&S. text’up d.

4 | Section 4.6.3 — Non PFAS suite (page 40) /\\\ —

Limited groundwater quality data for non PFAS parameters is presented in the ESA. The ESA states that “The cone€ntrations! % C\®}/I response:

coper, nickel and zinc are considered likely to be naturally occurring.” No evidence or background groundwater-dqué } " :
provided in the ESA to justify this statement. Background groundwater quality data should be provided and compg 1l ne ass.essment of non P.FAS CoPC was ta_rgeted to groundwater conditions at the site boundary and therefore the
. discussion of the results is focussed on this aspect.

0 A

. . . To date, no background data, upgradient of the AACO, has been collected during the course of Defence investigations to
Total Recoverable Hydrocarbons (TRH) were detected during sampling and was greater than th€é ver, this establish the concentrations of copper, nickel and zinc.

However, discussion has been added regarding the locations and results for analysis of these metals and interpretation of
significance in previous investigations.

Discussion of the TRH results has also been added.

5 | Section 4.6.4 — Discussion - groundwater results from the ESA (page 40-42) \>

The concentration of PFAS in 19 groundwater monitoring bores sampled in November 2015, February 2016 and May 2016 by AECOM response:
AECOM was discussed in this section. The concentration of PFAS in the 89 private landholder groundwater extraction bores was Table T6 has been added to Appendix B, which includes all results for private landholder bores. A discussion of these
not discussed in this section. The discussion of the results should be expanded to include the private landholder groundwater results has also been added to this section.

extraction bores and the concentration of the non PFAS suite of parameters. . .
P Non PFAS parameters were not analysed in samples collected from private landholder bores.

There is no groundwater monitoring data between drain 2 and 4 between the southern boundary of the Site and Oakey Creek (see | AECOM response:

yellow highlighted area in Figure 2). Additional groundwater quality data between drain 2 and 4 could potentially provide further As illustrated in Figure 3.21 of the ESA Appendix F (Groundwater Modelling report), there are few registered bores to the
clarity regarding the source of PFOS and PSAS within the private landholder groundwater extraction bores south of drain 2 onthe | oyth of the Site, and the well installed by AECOM (MWO-C) was dry, hence limited groundwater analytical data was
southern side of Oakey Creek and inform the solute transport model. available for the area to the south of the Site.

Collection of additional samples from residential bores in this area is not considered to be required to assess the extent of
the contaminant plume — it is considered that this is well established from the available data. Collection of additional
samples would also be limited by the availability of private landowner bores in this area.

6 | Section 4.7.3 — Non-PFAS in surface water in drainage lines (page 43)

Limited non PFAS parameter surface water quality data is presented in the ESA. Copper and zinc were greater than the adopted AECOM response:

criteria, however, this result was not discussed (Table 22). The surface water locations where copper and zinc were greater than The assessment of non-PFAS CoPC was targeted to surface water runoff at the site boundary and therefore the discussion
the adopted criteria and the potential sources should be discussed in the ESA. Background surface water quality data should be
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provided and compared to non PFAS parameter concentrations observed in the drainage lines. Additional surface water samples
to the south of the Site may be required to accurately determine the extent of contamination from non PFAS parameters.

of the results is focussed on this aspect.
Discussion has been added regarding the copper and zinc results.
Background surface water data was only collected for PFAS contaminants.

7 | Section 5.4 — Solute Transport Model (page 58
The ESA stated that “This southern extension of the PFAS plume indicates other processes, in addition to groundwater flow, have AECOM response:
S|fgn|f|cantly influenced the shape and extent of the PFAS detection area. These other processes are considered to be a function It is unlikely that having additional data in this area would have significantly changed the calibration result of the model.
of: Lo . - . )

) ) ) The calibration has identified that there are areas to the west of the site and around the landfill that have not matched well,
groundwater pumping from bores drawing groundwater from the Oakey Creek Alluvium; and this is because the potential sources at these locations and the specific mechanics of spreading into these locations
discharge of PFAS impacted surface water runoff along unlined stormwater drains that flow southwards from the Site into have not been simulated in the solute transport model.

Oakey Creek; and
mobilisation of PFAS solutes along Oakey Creek during periods of flow and resultant solute recharge from this stream
flow into the groundwater system at considerable distances downstream of the Site.
The solute transport model was ultimately designed to take these other processes into account.”
It was also noted in the ESA that the uncertainty related to the spatial and temporal distribution of the PFOS and PFAS source has
a potential to affect the solute transport model calibration.
As identified above, additional groundwater monitoring between drain 2 and 4 between the southern boundary of the Site and
Oakey Creek could provide more data to improve the accuracy of the estimated extent of contamination and further calibrate the
solute model to the south of the Site. p
. . ~—
AACO Oakey environmental site assessment DNRM_DSITI comments %
A number of comments for consideration/ discussion are tendered from DNRM and DSITI. It is noted that the comments from the DNRM Comments @(}@;@g ZWMG) with Responses have been predominantly addressed
General Comments /A (( )}\\9
8 | Itis noted that the Marburg Sandstone outcrops within the model area. While the sequence is closer to model boundary and < EC (o} é\/
unlikely to influence the prediction, it presence should be identified in the Groundwater Model report \4 e detsil o Marburg Sandstone has been added to Section 5.3.2.
9 | Comment 4 from DNRM Comments Log (issued 27 May 2016) with Responses is still relevant for future versions O é@ﬂ response:
fenee will consider utilisation of hydrochemistry in any future revisions of the model, particularly as heterogeneity in
atial variability is added to the parameter distributions. This analysis would add little to the current model setup and does
ot impact on the model meeting the current objectives.
10 | It is noted the transition zone is missing in areas close to the source and Figure 8.18 identifies a poteatial movemgnt¢o thm AECOM response:
Aquifers underlying the Oakey Creek Alluvium. This is an important consideration for further ass previousl uested by Where the transition zone is thin, the model has predicted the movement on contaminant into the Walloon Coal Measures
DNRM in our meeting of the 28 April 2016 and Main Range Volcanics, however there are no measurements of contaminant in these units under the Site. Detections in
bores in these units are located to the south and west of the base and are considered to be most likely due to poor bore
— construction connecting alluvial sediments to the underlying basement rock within the bore hole.
11 | Is there a plan for future revisions of the groundwater model (say 3-5 yrs time)td i porate data\;%&ered and improved AECOM response:
understanding of both groundwater hydrogeology and solute transport? The results of the ESA provide an improved understanding of the nature, extent and potential migration of PFAS
contamination within the Investigation Area based on data collected between 2014 and early 2016. It is understood
Defence will undertake further assessment to refine the current understanding of PFAS contamination arising from AACO
within the Investigation Area. Information from further assessment would enable an improved understanding of local
hydrogeology and solute transport. It is understood the outcomes of this ESA will inform these further assessments and will
also inform ongoing environmental monitoring and future management decisions in relation to PFAS contamination arising
from AACO. The further assessments and ongoing monitoring programs of work will be developed in consultation with the
Queensland Government.
12 | Is there a program for future expansion of the Groundwater monitoring network? AECOM response:
As above
Comments on the Environmental Site Assessment
13 | 2.3.7 — Discussion on Oakey TWS — Groundwater was the only source on TWS prior to the pipeline from Toowoomba (Wetalla). AECOM response:

Discussion appears to only be focussed on recent use

Section 2.3.7 has been revised to include the available information on historical town water supply from anecdotal sources
and from the TRC submission to the Senate Inquiry.
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Comments on Appendix C —Monitoring Well installation and Groundwater Monitoring Report

14

4.6.3.1 — It is noted the groundwater gauging from November 2015 was not repeated for private and Departmental monitoring
bores. Is there a reason for this? These bores would have a history of monitoring.

AECOM response:

The November 2015 GME included gauging of selected privately owned bores (those with known well construction details)
and the new monitoring wells installed by AECOM. This data was considered sufficient to assess groundwater flow
direction. Gauging was also undertaken of the groundwater elevation at the newly constructed monitoring wells during
sampling events in February and May 2016, as per standard groundwater sampling procedures.

Removal of bore infrastructure was required for the initial event, and further inconvenience to local landholders was not
considered necessary for the subsequent events.

Comments on Appendix F — Groundwater Model Report

15

Figure 3.30. The scale of the Figure and the number of water levels plotted make interpretation difficult. It is noted that there
appears to be limited movement in the water levels and virtually no water levels response to the 2011 floods. This appears to be
inconsistent with departmental monitoring bores which rose for a period of up to 3 years after this event. Is this just an
interpretation error on DNRM's part or is there a reason.

AECOM response:

Figure 3.30has been updated to include a selection of representative (in range of water levels and frequency of
measurements) bores, while the entire available site monitoring data is tabulated in Appendix F of the modelling report.

All the bores that have data that straddle the flood event show a rise in groundwater elevation. Text has been added to the

16

A clarification for Comment 14 from the DNRM Comments Log (issued 27 May 2016) with Responses. Agree with the comment,
however, as a clarification, the groundwater contours in the revised Figure 3.38 suggest mounding upstream of the 400m contour,
well upstream of Oakey. Future versions should provide context to this.

sult of combining data over a period of several years. The data available at one
ater level, while more data was available for other bores and produced a

report to clarify this.

more representative average.

17

Section 3.4.5.1 — There is valuable interpretative discussion on stream recharge and aquifer response in this section, which
appears to indicate stream recharge is an important component of recharge in this section. While it is noted that that it is likely
that this process has become less important over time due to silting etc, hydrographs still suggest responses to stream recharge.
It is suggested that this component of recharge need further investigation in any future model revision.

AECOM response:

AECOM response:
I
M

This figure has been updated.. This
bore was limited and representative

ge for some sections of Oakey Creek is noted. The requirement for stream recharge
in Defence’s determination of additional environmental scopes of work for the site.

18

Figure 7.9 and 7.11 — Modelled heads appear to provide good representation of observed water levels, however, are less
responsive post 2011 flood event. Can this be explained? q

Potential importan st
conceptualisatio e\conside
N\

19

Section 9 — Model Uncertainty — The figures in this section are difficult to interpret, particularly for the general p
simpler way of representing this?

OV response:
e number of figures has been rationalised and the zone of potential predictions for the 95% linear confidence interval has
been shaded to make this clearer.

f
LS

Comments on Draft Environmental Site Assessment July 2016 (QLD EHP, via email on 12/&11@16)

A\N

\V

Background
The draft report advises that criteria adopted in the assessment are primarily sourced fr h fence dgcyment ‘Contamination
Directive #8 Interim Screening Criteria ‘Consistency of Toxicology or Ecotoxicology-based Envi ental ening Levels for

PFOS, PFOA, 6:2 FTS' (DCD8) dated 19 May 2015.

The Defence document notes that these interim assessment criteria ‘are to be ysed atatDefence sites until further notice’. In the
absence of a numerical criterion for a specific exposure scenario within the DCD8§ dpcument; or a more relevant document being

sourced, AECOM has supplemented the DCD8 interim criteria with internationally Ruklished criteria.

Issues

The assessment criteria do not properly consider and evaluate international guidance, in some cases, where they adopt a
particular source, use out-dated information from that source and do not consider all relevant environmental values. Examples
are discussed below.

Assessment Criteria for Drinking Water

The assessment of drinking water adopts the values from the US EPA 2009 preliminary health advisory. It notes that these have
been superseded but does not utilise the more up to date criteria. The more recent US EPA drinking water criteria are more
stringent and adopt an additive approach to PFOA and PFOS contamination.

The additive approach for addressing cumulative impacts of PFAS contamination is also used in other jurisdictions including
Germany, Denmark and Sweden.

For example, the Swedish National Food Agency (the Agency responsible for drinking water in Sweden) has adopted an action
level of 90 ng/L i.e. 0.09 pg/L. This was based on allowing 10% of tolerable daily intake for drinking water and infant consumption
of contaminated drinking water. The action level applies to the sum of the seven PFCs characterised as contaminating the
groundwater. These are:

AECOM response:
The following text has been added to Section 3.4:

DCD8 (May 2015) was published by Defence to provide an interim benchmark to support the progression of relevant
activities on the Defence estate in a nationally consistent manner.

In the absence of formal Australian human health or ecological assessment criteria for these emerging contaminants, the
DCD8 values were adopted from a working draft of the Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE) Technical Report: Assessment, Management and Remediation Guidance for
Perfluorooctane sulfonate (PFOS) and Perfluorooctanoic acid (PFOA) (March 2015).

It is acknowledged that these values will be subject to further review prior to the CRC CARE report being finalised. Relevant
work to establish assessment criteria consistent with current Australian science policy (enHealth 2012, ANZECC 2000 and
NEPM 2013) is also currently being undertaken by the Australian Department of the Environment and enHealth.

It is noted that overall risks to human health or the environment from PFAS cannot be evaluated simply by comparison of
reported PFAS concentrations with the DCD8 criteria, because PFAS have the potential to bioaccumulate within the food
chain and the DCD8 criteria do not take into consideration the potential for bioaccumulation via all potential pathways.

As published assessment criteria were not available for all potentially complete pathways, Defence has commissioned
AECOM to complete a quantitative HHRA and ERA, which gives consideration to cumulative risks via multiple exposure
pathways and chemicals. On this basis, Tier 1 criteria were not used to screen out results in the risk assessments (ie all
detected concentrations were assessed in the HHRA and ERA).

As such, consideration of the range of screening criteria suggested is not considered necessary for the ESA report.
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Perfluorbutane sulfonate (PFBS)
Perfluorhexane sulfonate (PFHxS)
Perfluoroctane sulfonate (PFOS)
Perfluorpentanoate (PFPeA)
Perfluorhexanoate (PFHxA)
Perfluorheptanoate (PFHpA)

7. Perfluoroctanoate (PFOA)

See: http://www.livsmedelsverket.se/livsmedel-och-innehall/oonskade-amnen/miljogifter/pfas-poly-och-perfluorerade-
alkylsubstanser/riskhantering-pfaa-i-

dricksvatten/? t id=1B2M2Y8AsgTpgAmY7PhCfg==& t g=dricksvatten+pfaa& t tags=language:sv,siteid:67f9c486-281d-4765-
ba72-ba3914739e3b& t ip=203.8.131.32& t hit.id=Livs Common Model PageTypes ArticlePage/ ee4f9186-1e8a-452c-a83d-
fc93d9de77b3 sv& t hit.pos=1

and

http://ehp.niehs.nih.gov/isee/p2-548/

It is noted that some of these additional PFAS are present in groundwater.

o g wbh PR

Assessment Criteria for Residential Soil

The assessment adopted 2009 values for PFOS and PFOA are from US EPA Region 4 (Southeast United States) for a residential
land use. These criteria are based on US EPA 2009 preliminary reference doses, which have been superseded in the latest US
EPA drinking water guidelines.

US EPA region 4 residential screening levels for PFOS and PFOA developed in 2009 are 6 mg/kg and 16 mg/kg respectively.
These were based on reference doses of 80 ng/kg-day and 200 ng/kg-day for PFOS and PFOA respectively.

https://archive.epa.gov/pesticides/region4/water/documents/web/pdf/final _pfc soil screening valuesll 20 09.pdf

More recent reference doses advised by the US EPA are as follows: )
- PFOA - 20 ng/kg/day — see https://www.epa.gov/sites/production/files/2016-05/documents/pfoa health advisory final-
plain.pdf
- PFOS - 20 ng/kg/day — see - https://www.epa.gov/sites/production/files/2016-05/documents/pfoa_health advisory finad=]

plain.pdf
It can be seen that the 2009 reference doses are factors of 4 and 10 lower for PFOS and PFOA respectively. If t i i {J

would be 4 and 10 times lower for PFOS and PFOA. That would translate to 1.5 mg/kg and 1.6 mg/kg for PFO
residential soil screening levels respectively.

®
o

=
o
=]

>
Q
D

ives)\PKOSA and REOA

The assessment also fails to mention and evaluate the 2015 approach of the Danish Environme
Danish EPA has developed soil quality criteria of 0.39, 0.39 and 1.3 mg/kg for PFOS (and deri

respectively.

See - http://www2.mst.dk/Udgiv/publications/2015/04/978-87-93283-01-5.pdf

Where there is more than one contaminant present, an additive concentration gffpro i which the sum of the ratios
of contaminants present to screening levels must be less than one. This is bdseg b A hat the toxicological profiles
and the toxicological potency of PFOA and PFOS are very similar and it see € se an additive approach for these
substances when evaluating situations where PFOA, PFOS and PFOSA occur he soiratthe same time.
/ limit value ratios for PFOA, PFOS and
be written as:

Thus for complying to a composite soil quality criteria the addition of the concentra
PFOSA should be kept below the value of 1. This concentration addition approach sg?

PFOA (conc. / QCsail) + PFOS (conc. / QCsoil) + PFOSA (conc. / QCsaoil) < 1
or
PFOA (conc. mg/kg) / 1.3 mg/kg + PFOS (conc. mg/kg) / 0.39 mg/kg + PFOSA (conc. mg/kg)/0.39 mg/kg < 1

Where there are additional PFAS, an alternative approach was recommended where the limit value for PFOS as the most toxic
substance also is used for the total content (the sum) of other perfluorinated alkyl acids. Using such an approach for PFOA and
the PFAS listed in appendix 2 (these are PFHpA, PFNA, PFBS, PFHXS, PFDS, PFHXxA) is considered as a conservative and
protective approach.

It is noted that some of these PFAS have been found in the extended PFAS suite analysed, including some found at
comparatively high concentrations e.g. PFHxS.

Assessment Criteria for Recreational Water

The assessment adopts the approach in the 2008 NHMRC Recreational Water Guidelines that specify a screening approach in
which a substance occurring in recreational water at a concentration of 10 times that stipulated in the drinking water may merit
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further consideration’. This approach is supported, although there is concern that drinking water criteria adopted in the
assessment do not take into account more recent international guidance or consider cumulative impacts.

Assessment Criteria for Protection of Human Consumers from Consumption of Aquatic Food

There is no evaluation of this receptor in the assessment. There is guidance available internationally from the Dutch National
Institute for Public Health and the Environment (RIVM), which has derived Environmental Risk Limits (ERLSs) for perfluorooctane
sulfonate (PFOS) in fresh and marine surface waters.

For PFOS, the RIVM calculated a maximum permissible concentration of 0.65 ng/L for freshwater for consumption of fish by
humans. This value could be utilised as a screening value, amended as necessary to account for any differences in underlying
assumptions e.g. fish consumption rates.

Assessment Criteria for Protection of use of water for stock watering

This environmental value of water is not mentioned in the assessment and no screening value provided. For Primary Production
— stock watering, the Australian and New Zealand Guidelines for Fresh and Marine Water Quality — Primary production (ANZECC
2000) advise in section “4.3.5 Pesticides and other organic contaminants” that “in the absence of adequate information derived
specifically for livestock under Australian and New Zealand conditions, it is recommended that the drinking water guidelines for
human health be adopted.

This would be an interim screening approach until further detailed assessment was undertaken.

Assessment Criteria for Aquatic Ecosystems — Toxicity Issue

The assessment used the value of 5.1 ug/L for PFOS and 2,900 pg/L for PFOA from Giesy et al., 2010. These values were
derived from is based on the calculation acute-chronic ratio (ACR) value from toxicity tests. This is a legitimate approach under
the ANZECC 2000 water quality guidelines to develop interim guidance where there is insufficient data to develop a species
sensitivity distribution.

There is draft guidance available which utilises the species sensitivity approach preferred under the ANZECC guidelines. These
are referenced in the West Australian guidelines. For slightly to moderately disturbed ecosystems, these values are 0.13 pg/L.
and 220 ug/L for PFOS and PFOA respectively. See https://www.der.wa.gov.au/images/documents/your-

environment/contaminated-sites/quidelines/Guideline-on-Assessment-and-Management-of-PFAS-.pdf
It is important that the above criteria address toxicity, not risks of bioaccumulation to higher trophic levels. O>

Assessment Criteria for Bioaccumulation in higher trophic level fauna

organisms and do not have the same potential loss mechanism of exchange/excretion across respir,
and crustacea. They are not necessarily protected by considering bio-accumulation studies of fj

bioaccumulation and adverse impact concentrations on higher level consumers. See
http://www.usask.ca/toxicology/jaiesy/pdf/publications/JA-539.pdf

Giesy et. al. calculated a screening level to protect avian wildlife of 47 ng PFO

Assessment Criteria for Ecological Health of Terrestrial Soil
The assessment utilises a PFOS value is from the UK Environment Agency 200

provides criteria based on a low reliability PNEC as a conservative interim screening Yalue. This PNEC is based on 95%

protection of species.
There is no international guidance mentioned for PFOA and 6:2 FtS, although approaches are mentioned wwhich are not
supported by AECOM.

Norway has adopted the following screening values based on toxicity studies in earthworms. The experiments were performed by
Stubberud (2006) resulted in NOEC-values of 10 and 16 mg/kg soil PFOS and PFOA, respectively. For 6:2 FtS an EC10 of 21
mg/kg was calculated

NOEC EC10 Assessment PNEC
(mg/kg) | (mglkg) | factor (ng/g dw)
PFOS 10 100 100
PFOA 16 100 160
6:2 FtS 21 100 210
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An assessment factor of 100 was used to derive predicted no effect concentrations according to European Union
recommendations for derivation from a NOEC based on a single long-term toxicity test.

See: http://www.miljodirektoratet.no/old/Kklif/publikasjoner/2444/ta2444.pdf

Stubberud, H. 2006. @kotoksikologiske effecter av PFOS, PFOA og 6:2 FTS p& meitemark (Eisenia fetida). (in Norwegian,
English summary). Report TA 2212/2006. Norwegian State Pollution Control Authority, PB 8100 Dep, 0032 Oslo.

See http://www.miljodirektoratet.no/old/klif/publikasjoner/kijemikalier/2212/ta2212.pdf

It is suggested that the values for Norwegian guidance PFOA and 6:2 FtS should be adopted in preference to that discussed but
not accepted in the assessment. The UK guidance for PFOS would appear more reliable as it is based on a species sensitivity
approach.

These terrestrial soil ecological assessment criteria should also be applied to dry drainage channels which appear to have been
evaluated using residential soil criteria.

Recommendations

The assessment criteria section needs to discuss current internationally available guidance rather than just adopting what is
prescribed in defence department documents.

Where there is a divergence between what is adopted as assessment criteria and current internationally available guidance, the
rationale for preferring the criteria adopted should be explained.

Various environmental values potentially impacted by the contamination as mentioned in the site conceptual model do not have @
corresponding assessment criteria e.g. stock water, human consumer of fish and aquatic life. These should be identified.

Bioaccumulation in wildlife such as birds should also be addressed by relevant criteria.

For drinking water, additive approaches which recognise that the contamination involves more than just a single contaminant :

should be used, as occurs in overseas jurisdictions. This is especially relevant given the results from testing of the extended
PFAS suite.

AN
Additional Comments — concerns regarding Ansul and other foam \ \\// )7
N—"
M se:

The concerns regarding the Ansul or any other foam for that matter is that the standard analysis suite misses around 90% of t
fluorinated organics present as hidden complex compounds. P 2omiaants of this nature are to be provided directly to Defence for consideration.

N /)

N

The analysis done for Defence in the Army Aviation Centre Oakey PFC Background Review and Source Stu AE /C{)mments of this nature are to be provided directly to Defence for consideration.
2015 (p52) was for the limited suite and as such suggests low PFC content however there is no total fluorinate i

to show that the reported results are all or most of the PFCs present. x

The 2013 paper by Backe, Day & Field has a more comprehensive analysis of Ansul fo

he rele era (2005) (Supp Info | Comments of this nature are to be provided directly to Defence for consideration.
Table S5) that reveals a range of newly identified compounds. The results of these compounds\should be

ed to the standard

suite results. @
Nty

The sum of the Backe, Day & Field analysis is 7,726 mg/L (~ppm) or 0.72%.
the Defence report which is essentially trace levels. AFFF foam is typically 0.5%\t6,1.5% P
alcohol resistant 2-6%.

ealistic 2.3 mg/L total (0.023%) in Comments of this nature are to be provided directly to Defence for consideration.
s, this can be even higher for AR

Comments of this nature are to be provided directly to Defence for consideration.

Based on the Defence report of the use of 67,600L of Ansulite foam concentrate x 7,228 mg/L likely PFC content, that is 489
kilograms of PFCs released which is not insignificant.

The Ansulite foam does not appear to have been adequately included in modelling. The numerical groundwater modelling undertaken to date only considers PFOS and PFOA. Ansulite has been reported as
containing very low concentrations of these compounds. Ansulite was simulated to be in use at the base from 2002 to 2011,
however it was assumed that most of the material was collected in storage tanks, with only 5% making it to the
environment,. as represented in the solute transport model.

Feedback to be considered during Defence's assessment of additional environmental scopes of work developed for the
site.

60438981_PMO011_20160824.doc
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The table below was provided with Qld Government comments.

ANSUL Chemguard Angus National Buckeye Fire Service
X:Y Ft mg/L 2005 2010 2002 2003 2009 Plus NR
4:2 26 25
5:1:2 2,000
5:3 4,900 530
6:2 6,100 11,000 2,200 6,742 8,253
7:3 610
7:1:2 4,700
8:2 1,100 24 170 1,009 2,576
Jm RN

9:1:2 1,900 ((/

«
9:3 4{6\\&%

10:2 450 @} J 830

12:2 210 ¢3\" (Q/& 430

A
Total mg/L 7,226 11,024 7,295 \Kxi \\/(/7 ~—10,170 12,089

<=C6 6,126 11,000 7,125 @A\x\ N 2,530 8,253
>=C7 1,100 24 ( /173 Vw - 7,640 3,836

<=C6 % 85% 100% \/}% 80% 25% 68%

PaN
>=C7 % 15% 0.2% \&i% 20% 75% 32%

Total g/L 7.226 < /\\11.024\\ 7.295 8.411 10.17 12.089

Total % g \L0% i 0.73% 0.84% 1.02% 1.21%
(w/w)

Kw

60438981_PMO011_20160824.doc
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Verbal comments from ESA workshop

Comment:

AECOM response:

Dick Watts (DAF) — requested that Table 3 in the ESA be reviewed (PFOS and PFOA concentrations measured at the fire training
ground)

Table 3 has been reviewed and some edits made. The units were correct.

Tony Bradshaw (EHP) - requested that other assessment criteria be considered (eg low and medium reliability ANZECC and
international criteria)

More detail on the adopted criteria has been added to section 3.3.

Dick Watts (DAF) — requested clarification on ALS TPH analysis (did it include silica gel clean-up)

Silica gel clean up was not included in the TRH analysis — a statement has been added to the report in Section 4.6.3 to
clarify this.

Dick Watts (DAF) — requested clarification of the chemical data of contaminant source (complex mixture)

Chemical data has been checked and the values presented in table 4 are considered to adequately summarise those
available in the literature.

Dick Watts (DAF) — requested clarification on the QAQC process (esp. field blanks, removal of Teflon liners

More information has been added to section 3.2. Detailed sampling methodologies and QC/QA information are included in
the sampling reports in Appendices C, D and E — cross references have been added.

Dick Watts (DAF) — analytical uncertainty - requested clarification on the QC on laboratory spike process, summary of the analytical
methods)

Detail on laboratory QC/QA and laboratory methods are included in the sampling reports in Appendices C, D and E.

Dick Watts (DAF) — requested clarification on how biota results will be reported and if food guidelines will be considered in HHRA

potential concern (CoPC) j
within the food chain.

potential pathwgy$
reference e

60438981_PMO011_20160824.doc
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Suzanne Huxley

From: BRADSHAW Tony <Tony.Bradshaw@ehp.qld.gov.au>

Sent: Monday, 8 August 2016 5:05 PM

To: Chris McKenna; Sophie Dwyer; Janet Cumming; VENTURA Simone; KIND Peter K;
WATTS Richard J; MCKAY Adrian; David Larkings; Suzanne Huxley

Cc: Justin Carpenter; Virginia Berry; CONNOR Andrew; HILL Chris; COOK David;
GLEESON Kelly

Subject: RE: Technical Working Group - HHRA Preliminary Working Group Comments

Attachments: Technical Working Group - Technical Report Summary of ~ Comments - HHRA -
EHP.docx

Hi Chris,

please find attached a summary of work so far as requested,

cheers Tony

From: Chris McKenna [mailto:Chris.McKenna@premiers.qld.gov.au]

Sent: Monday, 8 August 2016 11:44 AM

To: Sophie Dwyer; Janet Cumming@health.gld.gov.au; BRADSHAW RA Simone; KIND Peter K; WATTS
Richard J; MCKAY Adrian; david.larkings@health.gld.gov.au; Suzanire
Cc: Justin Carpenter; Virginia Berry
Subject: Technical Working Group - HHRA Preliminary Working

All

Please keep your dots high level and succinc

Regards
Chris McKenna

Environment P
Department he Préxgiex and Cabinet
Y4

Queensland ive'B g, Level 14, 100 George Street, Brisbane QLD 4000
Government

it is not to be distributed withut the author's consent. Unless otherwise stated, the State of Queensland
accepts no liability for the contents of this email except where subsequently confirmed in writing. The
opinions expressed in this email are those of the author and do not necessarily represent the views of the
State of Queensland. This email is confidential and may be subject to a claim of legal privilege. If you have
received this email in error, please notify the author and delete this message immediately

The information in this email together with any attachments is intended only for the person or entity to which it
is addressed and may contain confidential and/or privileged material. There is no waiver of any
confidentiality/privilege by your inadvertent receipt of this material.

Any form of review, disclosure, modification, distribution and/or publication of this email message is prohibited,
unless as a necessary part of Departmental business.
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If you have received this message in error, you are asked to inform the sender as quickly as possible and delete
this message and any copies of this message from your computer and/or your computer system network.
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Confidential Draft Qu: d
DOC/16/XXXXXX Government

Queensland Government Interdepartmental Committee
for Fluorinated Firefighting Foam

Technical Working Group
Preliminary Summary of Comments
Department of Defence Oakey Human Health Risk Assessment

<Environment and Heritage Protection >

Report Conclusions
No Issues
e Groundwater use for drinking and other high exposure scenarios is an important risk

Not Supported
e Those aspects of the report’s conclusions/findings that your agency dp A sdpport

Points of Contention
e Although contending all PFAS were evaluated, several P
groundwater are not included in risk calculations e.g. PFHpA
e The HHRA does not assess of environmental values
current off-site uses. This approach of excluding usgs
aquaculture is inconsistent with the contaminated land N
e HHRA fails to adequately address impact EP Act ghvirgnymentat'values e.g. groundwater on site
by failing to evaluate relevant risks on the basis y ggement controls will be implemented

so there is no need. This approach is inca{isisten thg gontaminated land NEPM and the EP
Act.
Limitations
e There has been limited sampling of so virgimental media with reduce representativeness
and reliability of risk estimates e/g—egys, etables, yabbies.

e Potential future risks for curre PFAS containing Ansulite fire-fighting foam not
adequately addressed.

e PFAS detected on and off site TR grgundwater are not included in risk calculations, which occurs

t does not address impacts on the assessment of adopting the lower
he US EPA in 2016.

e The sensitivity asses
PFOA TDI/TRV ad

e The discussion
(HBM-1) recen
environment

y 2016 in Germany by the HBM commission of the German
he levels adopted at which the German agency considers PFAS

Pagelof1
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Suzanne Huxley

From: CONNOR Andrew <Andrew.Connor@ehp.qgld.gov.au>
Sent: Thursday, 30 June 2016 3:55 PM

To: Suzanne Huxley; Sophie Dwyer

Cc: Janet Cumming

Subject: RE: Health statements

Thank you - I've sent them up the chain and will forward a copy once they've been endorsed here.

Andrew Connor

Executive Director

Industry, Development & South Queensland Compliance Environmental Services lation Department of
Environment and Heritage Protection

~—
P 07 3330 6335

Level 8, 400 George Street, Brisbane QLD 4000 GPO Box 2454, Brisbane 1

From: Suzanne Huxley [mailto:Suzanne.Huxley@health.qld.gov.
Sent: Thursday, 30 June 2016 3:36 PM

To: Sophie Dwyer; CONNOR Andrew

Cc: Janet Cumming

Subject: RE: Health statements

Hi Sophie and Andrew @

I'm happy with them also.
Regards

Suzanne \
————— Original Message-----

From: Sophie Dwyer
Sent: Thursday, 30 June 2016 3:15 PM

To: CONNOR Andrew
Cc: Janet Cumming; SuZa :
Subject: Re: Health statemepts

Good, from my point of view.

anne, Janet?
Sent from my iPad

> 0n 30 Jun 2016, at 3:03 PM, CONNOR Andrew <Andrew.Connor@ehp.qgld.gov.au> wrote:

>

> ok - how about these points on a slide under heading 'National Health Guidance - enHealth'

>

> - In chronic exposure studies on lab animals, PFOS and PFOA have shown adverse effects on liver, gastrointestinal
tract and thyroid hormones. The applicability of these studies to humans is not well established.

DOH-DL 16/1.7-042: raero



> - In humans, research has not conclusively demonstrated that PFOS and PFOA are related to specific illnesses, even
under conditions of occupational exposure. Recent studies have found possible associations to some health
problems, although more research is required.

> - Continued exposure to PFOS and PFOA results in accumulation in the human body. Due to the potential for
accumulation and uncertainty about health effects, it is prudent to reduce exposure as far as is practicable.

>

>

> Andrew Connor

> Executive Director

> Industry, Development & South Queensland Compliance Environmental

> Services and Regulation Department of Environment and Heritage

> Protection

>
>
>

> -
>P 07 33306335
> Level 8, 400 George Street, Brisbane QLD 4000 GPO Box 2454, Brisbane

> QLD 4001

>

>

> -----Original Message-----

> From: Sophie Dwyer [mailto:Sophie.Dwyer@health.qld.gov.au]
> Sent: Thursday, 30 June 2016 2:47 PM

> To: CONNOR Andrew

> Cc: Janet Cumming; Suzanne Huxley

> Subject: Health statements

>

> Last two paras and 1st para on 2nd page summarise
> well. You could draw from them. | am tied up in mee
> would edit
>

>

>

> https://www.health.gov.au/internet/main/publishing.nsf/Content/A12B57E

> 41EC9F326CA257BFO001F9E7D/S C-guidance-statements-15March2016.pd
>f

>

>

>

> >k 3k 3k 3k 3k >k %k >k 3k 3k 3k %k %k %k >k %k %k %k k

> %k %k 3k 3k %k %k %k k ok k ThIS em

> confidential and for n@

3k 3k >k 3k 3k 3k 3k 3k >k >k 3k 5k 3k sk sk >k 3k 3k ok sk sk 3k 3k 5k sk sk 3k 5k 3k 3k 3k ok ok >k 3k 3k 3k %k %k >k >k %k %k %k k

attachments sent with it, is

se of the intended recipient(s). This confidentiality is not waived or lost, if you
receive it and you are notthéNatended recipient(s), or if it is transmitted/received in error.

> Any unauthorised use, alteratign, disclosure, distribution or review of this email is strictly prohibited. The
information contained in this email, including any attachment sent with it, may be subject to a statutory duty of
confidentiality if it relates to health service matters.

> If you are not the intended recipient(s), or if you have received this email in error, you are asked to immediately
notify the sender by telephone collect on Australia +61 1800 198 175 or by return email. You should also delete this
email, and any copies, from your computer system network and destroy any hard copies produced.

> If not an intended recipient of this email, you must not copy, distribute or take any action(s) that relies on it; any
form of disclosure, modification, distribution and/or publication of this email is also prohibited.

> Although Queensland Health takes all reasonable steps to ensure this email does not contain malicious software,
Queensland Health does not accept responsibility for the consequences if any person's computer inadvertently
suffers any disruption to services, loss of information, harm or is infected with a virus, other malicious computer
programme or code that may occur as a consequence of receiving this email.

DOH-DL 16/17-042: raero.s:



> Unless stated otherwise, this email represents only the views of the sender and not the views of the Queensland

Government.
S ok ke sk ok ok ok sk ok ok sk ok ok sk ok ok ok ok sk ok ok sk ok sk ok ok sk ok sk ok ok sk ok sk skok sk ok skook ok ok ok sk ok ok sk ok sk ok sk ok ok ok ok ok ok ok ok ok kok ok

> 3k 3k 3k 3k %k %k %k %k %k %k %k k

>
>
>
> The information in this email together with any attachments is intended only for the person or entity to which it is
addressed and may contain confidential and/or privileged material. There is no waiver of any
confidentiality/privilege by your inadvertent receipt of this material.

> Any form of review, disclosure, modification, distribution and/or publication of this email message is prohibited,
unless as a necessary part of Departmental business.

> If you have received this message in error, you are asked to inform the sender as quickly as possible and delete
this message and any copies of this message from your computer and/or your computer system network.

>
>
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Suzanne Huxley

From: BRADSHAW Tony <Tony.Bradshaw@ehp.qld.gov.au>
Sent: Thursday, 23 July 2015 12:23 PM
To: Rebecca Richardson; Matthew Boyd; Penny Hutchinson; Peter Boland; Greg Jackson;

Sophie Dwyer; Suzanne Huxley; Janet Cumming; WATTS Richard J; POTTS Stephen;
HILL Chris; DELZOPPO Lindsay; MCLENNAN Stacey; CHAVASSE Jason; SANDERS
Paul; GOUDIE Steve; Louise.mahoney@premiers.gld.gov.au;
Rebecca.seen@justice.qld.gov.au; Peter.mcgarry@justice.qld.gov.au; VARDY
Suzanne; COOK David; HOLMES Nigel; GLEESON Kelly

Subject: RE: Documents regarding the Oakey Incident

Attachments: FoamPolicyExplanatoryNotesV2-0a.pdf; PolicyStakeholderlLetter2ndDraft.pdf;
QLD_Policy-FirefightingFoamsDraft2-0.pdf

Hi Rebecca,

o provide a copy of
oams. This develop jointly with
the Western Australia Department of Environmental Regulation and supject to p consultation through 2015.

Further to the interdepartmental meeting on Oakey yesterday, EHP undertgok

Some of the key sections are in the explanatory notes. These include

Composition of Fire Fighting Foams and PFCs (pages 3 —6)
Health Implications (pages 17 — 18)
Persistence (Table 2.9A — page 16)

Any comment and feedback Queensland Health have ¢
be appreciated. It is noted that an approach for com

aspeécts of the explanatory notes and policy would
s bpen made previously so this advice may be in train.

Cheers Tony

ability and Customer Service
irorfment and Heritage Protection

Queensland
Government P 073330
Level 9, 400 Ge St, Brisbane QLD 4000

GPO Box 2454, Brisbane QLD 4001

Email tony.bradshaw @ehp.gld.gov.au
Website www.ehp.gld.gov.au

Please consider the environment before printing this email

DOH-DL 16/17-042: raero.s



3696 Part 4
Click here
to report littering
orillegal dumping

A

From: BRADSHAW Tony

Sent: Tuesday, 21 July 2015 4:30 PM

To: 'Rebecca Richardson'; Matthew Boyd; Penny Hutchinson; Peter Boland; Greg Jackson; Sophie Dwyer; Suzanne
Huxley; Janet Cumming; WATTS Richard J; POTTS Stephen; HILL Chris; DELZOPPO Lindsay; MCLENNAN Stacey;
CHAVASSE Jason; SANDERS Paul; GOUDIE Steve; Louise.mahoney@premiers.qgld.gov.au;
Rebecca.seen@justice.qld.gov.au; Peter.mcgarry@justice.qld.gov.au; VARDY Suzanne; 'COOK David'; HOLMES Nigel;
GLEESON Kelly

Subject: RE: Documents regarding the Oakey Incident

Hi Rebecca, @
EHP has prepared comments on the Oakey Incident documents which Linds s askéd'me to provide to you and

the Oakey meeting participants.

The comments are in track changes with an explanatory comment.
Cheers Tony Z
1)) Nesponse
w.
d Héyitage Protection
P 07 3330 5704

Level 9, 400 George St&Brisbane QLD 4000
GPO Box 2454, Brighdne 01

Tony Bradshaw
Technical Specialist
Technical Support and Com
Regulatory Capability and
Department of Environment a

Queensland
Government

Email tony.b, @cehp.qld.gov.au

Click here

to report littering
or ill-l:g_:i qupIng

al

s.73 - irrelevant information

D@ H=D ":. 16/17=@42| Ppaaseesrilo. 56



3696 Part 4

s.73 - irrelevant information

This email, including any attachments sent with it, is confidential and for the sole use of the intended
recipient(s). This confidentialiggAs not waived or lost, if you receive it and you are not the intended
recipient(s), or if it is transmj received in error.

Any unauthorised use, alteration, dis

information contained i
of confidentiality if 'y :

If you are not the intendedh\@sipient(s), or if you have received this email in error, you are asked to
immediately notify the sendet’by telephone collect on Australia +61 1800 198 175 or by return email. You
should also delete this email, and any copies, from your computer system network and destroy any hard
copies produced.

ure, distribution or review of this email is strictly prohibited. The
¢mail, including any attachment sent with it, may be subject to a statutory duty
ith service matters.

If not an intended recipient of this email, you must not copy, distribute or take any action(s) that relies on it;
any form of disclosure, modification, distribution and/or publication of this email is also prohibited.

Although Queensland Health takes all reasonable steps to ensure this email does not contain malicious
software, Queensland Health does not accept responsibility for the consequences if any person's computer
inadvertently suffers any disruption to services, loss of information, harm or is infected with a virus, other
malicious computer programme or code that may occur as a consequence of receiving this email.

3
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Unless stated otherwise, this email represents only the views of the sender and not the views of the
Queensland Government.
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The information in this email together with any attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or privileged
material. There is no waiver of any confidentiality/privilege by your inadvertent receipt of this material.

Any form of review, disclosure, modification, distribution and/or publication of this email message is prohibited, unless as a necessary part of Departmental business.

If you have received this message in error, you are asked to inform the sender as quickly as possible and delete this message and any copies of this message from your
computer and/or your computer system network.
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Prepared by: Incident Response , De ent of Environment and Heritage Protection

© State of Queensland, 20
The Queensland Govern

Under this licence you aréNyes, without having to seek our permission, to use this publication in accordance with the licence
terms. You must keep intact tHe copyright notice and attribute the State of Queensland as the source of the publication.

For more information on this licence, visit http://creativecommons.org/licenses/by/3.0/au/deed.en

Disclaimer

This document has been prepared with all due diligence and care, based on the best available information at the time of
publication. The department holds no responsibility for any errors or omissions within this document. Any decisions made by
other parties based on this document are solely the responsibility of those parties. Information contained in this document is
from a number of sources and, as such, does not necessarily represent government or departmental policy.

Version 1.3 — December 2014
www.EHP.qgld.gov.au ABN 46 640 294 485
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Firefighting Foam Management Policy — Explanatory Notes
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Managing Firefighting Foam Policy
Explanatory Notes

1 Introduction

These Explanatory Notes provide background and clarification to the Management of Firefighting
Foams Policy document and should be read in conjunction with that Polic

The state-of-knowledge regarding the potential for fir
health and the environment has improved signjficant!
of technologies and procedures to mitigate the

of information and standards to guide users towar
appropriate protective measures are taken a

user are properly assessed and managed.

1.1 Background

A significant review has been un

Queensland Department of Environment and
Heritage Protection in conjunction e Western Australian Department of Environmental
Regulation into the potential impacts o se of firefighting foams. This has included a very
extensive literature revie consultation with regulators and experts in Australia and
overseas.

The Foam Manage
baseline informati

olicy setsgut foam management standards that must be met, the
st be provided and relevant test standards so that users, regulators

decisions and
and to be ab f@ for, and respond to incidents so that environmental and other values are
) DIA S

While the review and the development of the Policy have primarily focussed on the potential for
environmental harm 0r pollution to be caused, they also take into consideration human health
impacts, workplace health and safety, firefighting performance, public amenity and economic
issues.

Consultation with a range of stakeholders on the draft Policy raised a variety of general and
specific issues, and additional information which has been considered in redrafting of the Policy
and in the coverage and content of these Explanatory Notes.

1.2 Firefighting foam

Firefighting foam refers to concentrates and their aqueous solutions that are used in the
production of streams or blankets of air/gas-filled bubbles to suppress flammable vapours,

Page 1 of 48 « December 2014
ment of Environmental and Heritage Protection
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Firefighting Foam Management Policy — Explanatory Notes

increase water penetration, reduce static spark generation, control or extinguish fires, and
prevent re-ignition by excluding air and cooling the fuel.

Firefighting foams may be used to prevent or extinguish fires involving:

e Class A fires — in carbonaceous combustible materials, such as wood, paper, fabric, plastics
and rubber, where the fire can be deep-seated in the burning material.

e Class B fires — of flammable and combustible liquids or spills such as liquid hydrocarbon
fuels and polar solvents where the fire and vapours are on the surface of the liquid.

Foam for these hazards and fires can be supplied by fixed piped systems or portable foam-
generating systems and be applied by methods such as portable hose streams using hand-held
foam nozzles, large-capacity monitor nozzles or subsurface injection systems [1].

For the purposes of this review and the Policy the terms Class A foam and Class B foam are
used to refer to the foams formulated for dealing with Class A and Class P espectively.
Where the term firefighting foam is used it refers to both Class A and ClI '
specified.

1.3 Principles

The use of any firefighting foam has the potential to have a ¢
and economic impacts and it is ultimately the end-user that
liabilities associated with its albeit infrequent use.

environmental, health
range of risks and

When deciding on the most appropriate foam for a pa
current systems are adequate, the user needs {o car

health and amenities. It is acknowlggged
appropriate balance the user negs

Firefighting performance for t
Adjacent environmental values (e>
nd economi€ values that could be impacted.
Pathways for contgi affect adjacent values.

every foam is unique in its composition).
fighting system and foam options.
Ability to capt e, co nd treat wastes and firewater.

d compatibilities.

Workplag and safety (day-to-day and during incidents).

Compliad [utatory requirements and standards.

Potentiahgostg for clean-up and harm or pollution caused on and off site.
Costs and practicalities of waste treatment and disposal.

Corporate reputation and liability.

Value for money through a cost-benefit analysis.
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There will never be a “one-size-fits-all” firefighting foam system that achieves all-round best-
practice protection for all circumstances and considerations. In attempting to properly assess the
risks inherent in their situation and to make a confident and informed choice when selecting an
appropriate system and foam, users are often significantly hampered by a lack of information,
incomplete knowledge and inadequate and/or inaccurate advice in one or more relevant areas.

The benchmark for overall best-practice in firefighting foam formulations and their use has
changed progressively in recent years. Increasing awareness of the adverse health and
environmental effects associated with some compounds in formulations, which were previously
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regarded as acceptable or were the only available effective solution at the time, has in particular
driven the need for continuous improvement and development of better practices and
formulations with more acceptable health and environmental outcomes.

This now means that many users need to reassess their risks and liabilities and, where
necessary, improve their performance against current and emerging best practice. In some
cases this can be easily achieved but for some foam users this represents a significant
operational and cultural challenge.

In addition to the increased knowledge about the behaviour and effects of pollutants generally
there is now also a greater expectation by the community that health, amenity and environmental
values will be properly considered and protected with decisions based on comprehensive and
balanced risk assessments that take all relevant factors into account.

2 Impacts of firefighting foams

e Biochemical oxygen demand — The majority of foams
oxygen levels in water can be quickly and severel
of released foam are degraded by the action of naf

BOD potential. Dissolved

efm exposure, bioaccumulation of toxic
as, some at great distances from the source of

them at higher conce
to be passed up, a

e environment and the potential for the compounds
bioconcentrated up the food chain (trophic magnification).

combination of spetiffc ingredients. The potential for adverse health and environmental effects
depends on the physical and toxic effects of particular ingredients as well as the synergistic
effects of them in combination in the formulation.

For example, a biocide or preservative that is not critical to firefighting performance may have
particular toxic effects in the environment that may be enhanced or suppressed when in
combination with other unrelated compounds.

Fluorinated organic compounds have been a common ingredient in firefighting foams for many
decades, being the key to the properties and effectiveness of many foams. There has been a
growing awareness in recent times of the potential for very significant, long-term and widespread
adverse human health and environmental effects of these compounds, with the result that this
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has brought them under particular scrutiny and has driven a reassessment of their use, fate and
effects.

The growth in knowledge about the behaviour and effects of fluorinated organic compounds is
illustrated by the number of papers published from 1994 to 2012 on environmental aspects of
these compounds (Figure 2.1 A) [4].

This shows the recent rapid
increase in interest and 140
information about fluorinated g .
organic compounds over the last | 120 fl
decade but also illustrates the
almost complete lack of
knowledge in the public domain 80
about the environmental (and
probably health) effects between

100

60

the time of their first use in the 40
1960s to the early 2000s.

20
PFOS and PFOA are the most
often mentioned fluorinated 0

2009
2010
2011
2012

organic compounds andarewell | 2 2 2 2 2 2
recognised as being of serious Figure 2.1 A — Number of/pyblishédpapers on perfluoroalkyl

concern for human health and substances 1/9944% edrawn from Trojanowicz & Koc [4])
~
The casual reader could be forgiven for thinki

the environment [5,6,7,8].
hat IQQ/a PFOA are the only two
compounds of concern [9,10]. It is very importa W tOtealise that there are thousands of

possible fluorinated organic compounds [11,4], an ose in use in some firefighting foams
] with a similar or greater number of

only about 50 have been publicly identified s ,
others currently remaining unidentified [15,1

a [17,15] (and elsewhere) comparison of
ants with the total organofluorine content found less
[ifiedzin half of the samples and generally less than

. Consequently the behaviour, impact and fate of those fluorinated
are largely unable to be assessed.

e Per-fluorinated.compounds — such as PFOS and PFOA, where all the atoms in the main
carbon chain are fluorinated and do not hydrolyse, photolyse, or biodegrade under
environmental conditions.

e Poly-fluorinated compounds — such as 8:2 fluorotelomers that have carbon atoms in the
chain that are not fully fluorinated but on release to the environment will partially degrade
resulting in a per-fluorinated end-point compound.

Where the compound is described as an X:Y fluorotelomer the “X” denotes the number of fully or
per-fluorinated carbon atoms and the “Y” denotes the number of non-fluorinated carbon atoms
[9,18]. The general structure of poly-fluorinated compounds consists of three groups [19]:

¢ an oleophobic/hydrophobic fully-fluorinated carbon-chain tail, (CFs-CF,-CF2-...)
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¢ a non-fluorinated organic “spacer” (dimethylene group, -CH,-CH>-)
¢ a hydrophilic functional group (sulfonate, betaine, carboxylate, etc.).

Per-fluorinated compounds do not have the middle, unfluorinated spacer group.

Fluorotelomers compounds are commonly composed of a straight-chain with an even number of
fluorinated carbons (C6, C8, C10, etc.) with the unfluorinated C2 dimethylene group (-CH,-CH,-)
between the fluoralkyl chain and the end group that determines the compound’s functionality
[18,20]. For example, 6:2 fluorotelomer sulfonate (Figure 2.1 B) or 8:2 fluorotelomer betaine.

Poly-fluorinated compounds

[ Fully fluorinated ]:'Unfluorinated I[

carbon-chain “tail” '\ C2 “spacer” ,:

Per-fluorinated compounds

Fully fluorinated
carbon-chain “tail”

Functional ] [

Functional
group

group

e.g. Poly-fluorinated - 6:2 Fluorotelomer sulfonate (6:2FtS)
Atoms—Green=Fluorine, Grey=Carbon, White=Hydrogen, Red=Oxygen, Yellow=

xame of the fluorinated organic
or resulting from partial
also being able to exist as different

degradation product [22,23,24]. A'S
homologue compounds such as 10:2
(Figure 2.5.1 A). Such co
precursor compounds W

S ich degrades to perfluoro decanoic acid (PFDA)
unds that degrade to a perfluorinated compound are termed
recursors or PFOS precursors.

Table 2.1 A - FIuorlna;!;ko\%e\nlc compomds (FOCs) in samples of firefighting foams and groundwater

Place & Field (2012) -ﬁdCs inMi'Spec AFFF [12]

ide amine\(Z4)

Perfluorohexane sulfonathide ammonio dicarboxylic acid
Perfluoropentane sulfonamide ammonio dicarboxylic acid
Perfluorohexane sulfonic acid (PFHxS)

Perfluoroheptane sulfonic acid (C7 PFHpS)
Perfluorooctane sulfonic acid (C8 PFOS)

6:2 fluorotelomer sulfonamide amine

6:2 fluorotelomer sulfonamide betaine

6:2 fluorotelomer thio hydroxy ammonium

6:2 fluorotelomer thioether amido amino carboxylic acid
6:2 fluorotelomer thioether amido sulfonic acid

4:2 fluorotelomer sulfonamide betaine

5:1:2 fluorotelomer betaine

5:3 fluorotelomer betaine

7:1:2 fluorotelomer betaine

7:3 fluorotelomer betaine

8:2 fluorotelomer sulfonamide amine

8:2 fluorotelomer sulfonamide betaine

8:2 fluorotelomer thio hydroxy ammonium

8:2 fluorotelomer thioether amido sulfonic acid
8:2 fluorotelomer thioether amino carboxylic acid
9:1:2 fluorotelomer betaine

9:3 fluorotelomer betaine

10:2 fluorotelomer sulfonamide betaine

10:2 fluorotelomer thioether amino carboxylic acid
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Table 2.1 B — Fluorinated organic compounds (FOCs) in samples of firefighting foams and groundwater

Backe, Day & Field (2013)-FOCs in AFFF and groundwater [13]

4:2 fluorotelomer thioamido sulfonate Perfluoroheptyl carboxylate (C7)

6:2 fluorotelomer thioamido sulfonate Perfluorooctyl carboxylate (C8 PFOA)

8:2 fluorotelomer thioamido sulfonate Perfluorononyl carboxylate (C9)

4:2 fluorotelomer sulfonate (4:2FtS) Perfluorodecyl carboxylate (C10)

6:2 fluorotelomer sulfonate (6:2FtS) Perfluoroundecyl carboxylate (C11)

8:2 fluorotelomer sulfonate (8:2FtS) Perfluorododecyl carboxylate (C12)
Perfluoroheptly sulfonamido amine (C7) Perfluorotridecyl carboxylate (C13)
Perfluorooctyl sulfonamido amine (PFOS precursor [25]) | Perfluorotetradecyl carboxylate (C14)
Perfluorheptyl sulfonamide amino carboxylate (C7) (Fluorinated organic compounds common to both studies)
Perfluoroctyl sulfonamide amino carboxylate (C8) (6:2 fluorotelomer thio hydroxy ammonium)

(6 2 fluorotelomer sulfonamido betaine)

Perfluorobutyl sulfonamido amine (C4)
Perfluoropentyl sulfonamido amine (C5)
Perfluorohexyl sulfonamido amine (C6)
Perfluorbutyl sulfonamide amino carboxylate (C4)
Perfluorpentyl sulfonamide amino carboxylate (C5)
Perfluorohexyl sulfonamide amino carboxylate (C6)
Perfluorobutyl sulfonate (C4 PFBS)
Perfluoropentyl sulfonate (C5 PFPeS)
Perfluorononyl sulfonate (C9 PENS)

Perfluorodecyl sulfonate (C10 PFDS) (9:3 fluorgiglomerbetainye)
Perfluorobutyl carboxylate (C4) (Perfluoroke ,@"‘ ate (C6))
Perfluoropentyl carboxylate (C5) (Per ep Onate (C7))
Perfluorohexyl carboxylate (C6) %Wl sutfonate (C8 PFOS))
\/
In general the focus of concerns for fluorinated nds used in firefighting foams has
been on perfluorinated compounds such as PFOS PFOA plus a range of X:Y fluorotelomers
which each have various different effects in t , as well as being precursors for a

number of other compounds due to partial d i

other variants of fluorinated organic
ing the same potential effects and producing
s the fluorotelomers and perfluorinated

fluoropolymex exeémiption to the Polymer Exemption Rule to Exclude Certain Perfluorinated
Polymers by U.S. EPA 2010 [30].

This exclusion refers’to fluoropolymers containing, as an integral part of their composition,
perfluoroalkyl moieties consisting of a CF3- or longer chain length including perfluoroalkyl
sulfonates (PFAS), perfluoroalkyl carboxylates (PFAC), fluorotelomers, or perfluoroalkyl moieties
that are covalently bound to either a carbon or sulfur atom where the carbon or sulfur atom is an
integral part of the polymer molecule. These fluoropolymers are now regarded as posing an
unreasonable risk to human health or the environment.

While the simple fluorinated homopolymers such as PTFE (Teflon®) are not of concern, the more
complex branched copolymers have the potential to have similar effects to poly-fluoroalkyl and
per-fluoroalkyl compounds or partially degrade to compounds of concern.
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2.2 Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the amount of oxygen consumed, primarily by
aerobic bacteria, in breaking down organic matter in a water body (with some contribution from
algal respiration, sediment and chemical uptake). The terms biochemical oxygen demand and
biological oxygen demand are interchangeable for the purposes of the Policy.

Notwithstanding that compounds used in the formulation of firefighting foams may have separate
acute and chronic toxic effects, the primary concern regarding the BOD potential of firefighting
foam is that elevated BOD associated with degradation of organic components, such as glycols
or glycol ethers, will result in rapid depletion of dissolved oxygen in a water body causing harm to
aquatic life, mainly through asphyxiation.

The majority of foams have high potential BOD values (expressed as BOD for the concentrate)
generally in the higher range between 1,500 mg/L to 450,000 mg/L. Givey !
dissolved oxygen concentrations in bodies of water are relatively low, in ¢,, of 6 mg/L to

9 mg/L (Figure 2.2 A), this means that there is significant potential for enkjregmeptal harm even

from the release of firewater derived from finished foam at 1% to 6% dijtutions, pafticularly in
confined bodies of water with limited volume and turnover to dilut nd/'\ rse contaminants.

- \—g
Dissolved Oxygen m
yaen (PPOY

: ||

: Unrestricted
Too low for life i Tolerance 12-24 hr

ing: Growth & activity  : populations

e

SN . o
FISHKILLS NORMAL RANGE
Figure 2.2 A — Dissolved oxygen effects on aq imals in water bodies

(Adapted from Dissolved oxWat — \Water Rgsearch Center, Dallas, Pennsylvania)

he incident responder, when planning for
responses it is highly desirable t ocedures and measures to contain and prevent
or minimise the release of firewater {e.gh by containment in ponds, bunds or drains) for a
sufficient period to allow degradation to~agsur before release such that the elevated BOD
potential does not have ariy St

From the foam user’s perspectiv

radable organics introduced to a body of water can in many
e proceeded to about 70% of the final value after 5 days
effectively complete after 20 to 28 days with no further significant

Usually the decomposi

(the BODs value)
BOD impacts like

While the BQ 5S in a body of water may be complete by about 28 days after the release,
there may pe ag-while dissolved oxygen levels in the water return to normal, e.g. from
3 with dead vegetation present and/or a delay in return to a normal
jota in the waterway. Measurements of the recovery of dissolved oxygen
aconcentrations in the water should be used to monitor progress.

—

equilibrium for tk
levels back to nor

When assessing the potential for BOD to affect dissolved oxygen levels in a body of water, say
from SDS information, note that the standard BOD test is carried out at 20°C, therefore
biodegradation can be expected to proceed more rapidly at higher water temperatures and will be
slower at temperatures below 20°C.

Chemical oxygen demand (COD) is not the same as BOD, BOD is a subset of COD (Figure

2.2 B). Both COD and BOD values must be cited for foam concentrate. COD is a measure of the
theoretical maximum amount of oxygen required to oxidise all of the oxidisable organics in a
sample (clearly excluding persistent organic compounds not oxidisable by the method or
oxidisable in the environment), the COD test is carried out under relatively strong oxidising
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conditions using acid dichromate. COD does not represent the — —
degree of oxidation that will occur in the natural environment. e,
The ratio of BOD to COD represents the proportion of the organic §§§
components in a material that are readily biodegradable in the — 8°
environment. At a minimum the values for COD, BODs and BODg
should be cited in the SDS for foam concentrate to provide an
indication of: S ||l BOD =
(@) < 8
¢ immediate effects (=BOD:s), i.e., acute oxygen stress 8 O | coD §
e overall oxygen demand (=BODyg or BOD,), —_ g
i.e., a measure of the degradation burden 2
e overall biodegradability (BOD as a proportion of COD). i%
If the progressive natural degradation of the foam product is ;: R
unusual then the SDS should cite a range of BOD values (e.g. 5, ( 7 A
10, 15, 20, 28 day) or the degradation BOD characteristics can be
represented by a graph of BOD against a relevant time period of igure2:2.
28 days or more [32]. 5‘5‘3@”3 ip of BOD to COD

2.3 Biodegradability

In terms of the potential effects on the environment of a relegs
to be consideration of the duration and severity of the effec

ghting foam there needs
compounds as well as the

over time.

The degradability of a prg

ing and stating the biodegradability of a firefighting foam all the
L in its composition must degrade under normal environmental conditions
within 28 days from tke time of its release to water by:

e >95% to be classed as readily biodegradable
e >99% to be classed as fully biodegradable.

Where some organic components eventually degrade, but are not readily or fully degradable
within 28 days under environmental conditions, the period over which the organics degrade
needs to be stated (e.g. “95% biodegradable over 45 days”).

Where the foam contains persistent toxic organic compounds it cannot be described or implied as
being readily or fully biodegradable even when the overall persistent organic compounds are
<5% w/v in the concentrate or <1% w/w of the total organic components respectively.
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Rapid and complete biodegradability is desirable for pollutants released to the environment even
if the BOD is high and their acute toxicity is higher than less acutely-toxic but persistent
alternatives.

2.4 Acute (short-term) toxicity

Acute toxicity refers to the immediate or short-term effects of contaminants; usually the effects
occur within hours or days of exposure. Acute toxicity testing observes the effects of a
contaminant over a short period, e.g. over 24 hours, relative to a single exposure at the beginning
of the test procedure or the effects of exposure to particular concentrations [33].

Concerns regarding acute toxicity of foam releases focus on the potential to cause harm to
aquatic organisms in bodies of water. Tests for acute toxicity usually involve aquatic test species
such as crustaceans, algae and fish relevant to the location or at least tes use standardised
test species across the relevant groups.

The foam management Policy stipulates the standard test methodologies infoymation that
must be made available so that users, regulators and incident resp, rs h basis for
assessing the acute toxicity risks they face and make appropriate com ns, decisions and
choices. The Policy includes guidance on relevant test species a St-practice test methods.

sumptions cannot be

Significant problems have arisen for foam users, environmenta ators and incident

i iert reported in foam product
ven completely absent, making it
gemgnt or decision in regard to a
balanced environmental risk assessment for resp arifg or incident management.

Quite often acute ecological toxicity informati
relates to selected components of the foam
recognised that the overall toxicity of mi

SDS and product information only
for the final product formulation. It is well
e/very different from its separate ingredients
s between components. For acute toxicity

usage concentration, it is not su
components in isolation.

Manufacturers/suppliers

information relevant t
in which the foam wj

gtent toxic compounds in releases to the environment is of concern.
ealth and the environment can be exerted over a long period with the added
possibility that bisateumulation and long-range dispersal may occur [38,39,40,41,8]. The term
persistence in the Pdlicy is used to mean environmental persistence; it should not be confused
with bio-persistence (see Section 2.8).

Firefighting foams are often used in situations where containment may be difficult, so it is likely
that there will be releases to the environment and dispersal under a variety of circumstances.
This could occur on a large or small scale during incidents and normal operational activities.
Where persistent toxic compounds are present, care must be taken to ensure that the likely
environmental risks and impacts are fully understood and such products are only used with
appropriate containment and controls in place.

Many pollutants released to the environment can be expected to naturally degrade over time or to
become immobilised, (e.g. by adsorption to sediments, microbial degradation, oxidation,
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reduction, hydrolysis, UV photo-degradation, hydroxyl attack in the atmosphere, etc.). However,
fluorinated organic compounds do not naturally diminish in this way as might normally be
expected due to their extreme persistence, solubility, high mobility, high acid strength (low pKa)
and dispersibility of volatile precursors or breakdown products in air (such as FTOHSs or short-
chain perfluoroalkyl derivatives from landfill or WWTP emissions), in water and in soil
[42,43,9,44,45,14].

Extreme persistence in itself is not a primary problematic characteristic but when the compounds
or their degradation products are also toxic, highly dispersible, and may be biopersistent and
bioaccumulative, even compounds that have short-term low to moderate toxicity require very
close scrutiny for the potential for adverse health and environmental effects to occur over the
longer term and make a conservative approach to management necessary, i.e. the application of
the precautionary principle [26,3]. Environmental persistence increases the rlsks of toxicity,
biopersistence, bioaccumulation, bioconcentration and biomagnification ogetiring.
An organic compound is considered environmentally persistent (P) or ve a.‘
Annex XlIl of REACH (EC 2011) when its half-life, including that of its degtadatio

similar characteristics or effects, is greater than those shown in Ta .5 AYe
environmental compartment.

g
Table 2.5 A — Criteria for identifying Persistent (P) and Very Persistent (VP) subétances [46]

Persistent (P) degradation half-life Very Persistent (vP) degrgdation half-life
Marine water >60 days Marine water >60 days
Fresh or estuarine water >40 days i >60 days
Marine sediment >180 days >180 days
Fresh or estuarine sediment  >120 days >180 days
Soil >120 days >180 days.

dve been extremely effective in a range of
‘s-available until recently.

for their firefighting performance a
firefighting applications with few g

sources including fabric prgtectants and manufacturing processes as well as firefighting foams.
Perfluorinated organic ¢ s are well known to be extremely persistent in the environment,
ereby they will degrade [22,11,6,42,47,8].

erfluorinated organic compounds can be described as “geological”
the distant future, formed from current contaminated sediments,

The extreme persi
to the extent that r
are likely to copta
decades as ¢omplet

addition, flybdinated organig compounds are also likely to be still circulating in the environment
after similarwerydong periods of time. For example, the simplest perfluoroalkyl compound,
fluoro-methaneXCky), has an estimated half-life in the upper atmosphere of >50,000 years [50].

The carbon-fluorine Bond in fluorinated organic compounds is extremely strong and stable, it is
the strongest bond in organic chemistry [7,9,51,52], enhanced by overlapping electron shells and
a short C-F bond length [45]. This gives extreme durability to perfluorinated organic compounds
under all but exceptional chemical and physical conditions. It is not surprising that perfluorinated
organic compounds do not undergo biotic or abiotic degradation under environmental conditions
given that even thermal degradation only occurs at temperatures of about 1,100°C with at least

2 seconds residence time at that temperature [53,24,54,55].

Normally persistence or degradation in the environment is described in terms of a compound’s
half-life, being the time it takes for 50% of the original amount or concentration of the compound
to degrade. The environmental half-life of PFOA has been described as “challenging or even
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impossible to measure” with an estimate of PFOA’s half-life under artificial hydrolysis conditions
in the laboratory of about 92 years [22]. Even under these artificial conditions the expected
degradation of PFOA to a residual amount below 1% of the original concentration would be seven
half-lives or about 644 years.

Another estimate puts the half-life of PFOA under hydrolysis at about 235 years [41] giving an
expected time to degradation below 1% of about 1,645 years. These estimates are purely
notional as PFOA persistence, and that of all similar perfluorinated organic compounds, is
expected to be effectively indefinite under environmental conditions.

2.5.2 Precursors and partial degradation of fluorinated organic compounds

While perfluorinated compounds will not degrade under environmental conditions, fluorotelomers
such as 8:2 FtS have part of the carbon chain (the dimethylene group) that is_not fully fluorinated

and on release to the environment will partially degrade, however their e degradation
products are still highly persistent perfluorinated compounds related to t fl§qrinated part of

the carbon chain (Figure 2.5.1 A) [21,25], for example:

¢ Inthe case of a variety of 8:2 fluorotelomers the end point is tfig'ca lic acid PFOA, after
the non-fluorinated -CH,-CH,- dimethylene group is lost.
e For higher homologue 10:2 fluorotelomers the end point j

e For compounds such as perflourooctyl sulfonamides th
likely to be PFOS.

From an environmental standpoint it is highly misleadj sc e fluorinated organic

compounds as “degradable” which implies in ggneral .$’ ce the non-specialist end-user that
the product fully degrades and therefore it mig assurmedihat there are no residual persistent
end-compounds of concern. This is not the case.

"
o,
. .
- .
. .
. -
. o

Partial degradation

luoy, anoic acid (PFDA).

adation end-point is

The “degradatio\n%uorinated organic compounds under environmental conditions only refers
to the partial degradation or loss of the non-fluorinated carbons (usually a C2 dimethylene group)
from some compounds and also, under specific conditions, limited partial de-fluorination adjacent
to non-fluorinated carbon atoms, ultimately (and possibly through intermediate steps) leaving
behind a persistent per-fluorinated compound. This process may also involve a transformation
where the functional group changes, e.g. a sulfonamide is replaced by a sulfonate.

The eventual end-point compound left behind by partial degradation is a highly persistent per-
fluorinated compound which does not degrade under environmental conditions [56,47,45]. The
partial degradation/transformation steps and their intermediate compounds (and their half-lives)
that lead to the eventual end-point compound, and the environmental behaviour of each of these
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compounds, are also not well understood. This applies to both long-chain and short chain
compounds [15,27,47].

Foams containing significant concentrations of PFOA precursor compounds such as 8:2
fluorotelomers effectively leave the user unwittingly exposed to the liability of having released
foam that relatively quickly generates PFOA with a very significant potential to cause health and
environmental impacts.

Similarly, those foams with significant concentrations of longer-chain fluorotelomers, such as
10:2FtS and 12:2FtS or equivalents ( [13,25] and Tables 2.1 A & B), will partially degrade to C10
perfluorodecanoate (PFDA) and C12 perfluorododecanoate respectively. These are higher
homologues of PFOA which are orders of magnitude more toxic and more bioaccumulative [40].

Given the relatively rapid degradation of 8:2 fluoroteleomers to PFOA in the environment the
release of foam that contains these PFOA precursor compounds is effect egarded as a
release of PFOA to the environment as the PFOA precursor compounds [C&

half-lives (e.g. as short as 10.3 days for 8:2 fluorotelomer stearate monog
perfluorooctyl sulfonamido amine in a foam is likely to degrade to PE
other PFOS precursor substances [45].

Effectively some foams advertised as “PFOA and PFOS free” ma

Under the Policy foams containing PFOA and/or its precursqrs A i higher homologues are
required to be withdrawn from service as soon as it is pr o disposed of properly. ltis
recognised that a significant number of firefighting foap)si, Serviee-are currently dependent upon
[ significant levels of the more
toxic longer-chain C10 and C12 compounds | reasonable time to transition to
alternative foams will be required; this will vary a

circumstances.

Firefighting foams that contain significant ley ©OS (>10 mg/kg), its higher homologues and
their precursors are of very significap g man health and the environment and as
such the Policy requires that they gargno used’and must be withdrawn from service
immediately, secured and arrangé
adverse health and environmenta gDy PHOS has been well understood for some
considerable time.

2.6 Bioaccumulati

through contact, wi

ense’the-termf bioaccumulation also encompasses the related terms of
bloconcentra' here uptake exceeds elimination), and biomagnification (increased
concentration via ke from the food chain) (see Policy Definitions).

The persistence of any compound in the environment increases the chances of it
bioaccumulating (as well as bioconcentrating and biomaginifying), especially if the compound has
an affinity for a particular compartment in biological systems, e.g. it associates with fats, proteins
or a particular organ [38,39,59,7]. Given that firefighting foams can be released to the
environment under various circumstances, care must be taken to ensure that the behaviour of
any potentially bioaccumulative compounds are well understood, especially those that are toxic
and persistent.

Various long-chain fluorinated organic compounds are known to bioaccumulate and have been
detected world-wide in various organisms [60,38,61]. Uptake of PFOS and PFOA is known to
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occur for plants growing in contaminated soils and has also been found in food products including
fish, meat and milk products [42].

Testing with aquatic species suggests that PFOA is “not highly bioaccumulative”, however it
should be taken into account that PFOA is highly soluble plus aquatic species used in standard
tests have an additional mode of elimination via the large surface area of their gills that terrestrial
animals do not have. That is to say, the gills are an added way that aquatic animals can more
readily excrete contaminants from their bodies back into the water so tests using aquatic species
should be viewed with caution in respect to their applicability to species without gills.

PFOA is also only one of a wide diversity of compounds that are used, occur in or are derived
from foam, with very little being known about their behaviour in the environment [13,9,12]. Some
compounds can persist for years to decades [62,63] before partially breaking down to end-point
compounds such as PFOA and PFHXxA.

It is worth noting that standard assessments of bioaccumulation potentia) v 2 N-octanol-
water partitioning coefficient (K,y) is not valid for surface active substancgs ants) including
fluorosurfactants as they do not tend to accumulate in storage lipids asgociate with
proteins and concentrate primarily in the blood and liver among ot s [64,40,59,60,39].

Assessment of the bioaccumulative potential of substances again ing/regulatory criteria for

assumptions made regarding BCFs and BAFs in
there being indications of bioaccumulation ocgufi

significant respects, as well as
number of terrestrial and marine animals

ohservative approach to management must
be taken given that many show ind hey or their breakdown products may be

PFOA and 6:2FtS gave similar bioateus
suggesting undegraded 6:2FtS bioaccur

toxicity. When considering the potential adverse effects of
toxicity the shoOr toxmty characteristics of a product is only one aspect that should be
' direetly relatable to long-term toxicity.

Short-term tox is the most often cited characteristic in foam product information and SDS, it is
misleading to assess.and compare the potential effects of foams on this basis alone, especially
when some productd’may contain persistent and bioaccumulative compounds with subtle, but
nonetheless, toxic long-term effects in their formulation.

The long-term, chronic toxicity must also be considered in the light of how persistent the
contaminants are in the environment, how they may be converted to other compounds and how
they behave in biological systems. For persistent pollutants, such as fluorinated organic
compounds, the degree of persistence is a very significant consideration in assessing the chronic
toxicity risk posed to human health and the environment [66,33,61].

Put simply, persistent pollutants, even if they have relatively low acute or immediate toxicity
effects, have a very long time over which they can exert their effects, especially if there are any
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indications that bioaccumulation, bioconcentration and/or biomagnification could also occur or if
there is slow elimination from the body [67,39,41].

2.8 PBT (Persistence-Bioaccumulation-Toxicity)

The overall potential for a firefighting foam to cause adverse environmental effects needs to be
assessed in terms of its Persistence-Bioaccumulation-Toxicity (PBT) profile. This needs to take
into account both the short-term and long-term impacts of the final formulation. Each component
needs to be weighted appropriately in arriving at the overall evaluation.

Where there is insufficient information on a particular foam formulation, or the principle
components of concern, a conservative approach to PBT assessment and product management
needs to be taken in line with the precautionary principle. This is especially the case where there
are compounds in use for which there are indications that long-term effects be expressed
xhere there is
imants in biota

the potential for long-range transport and there are known occurrences o
that are very unlikely to be the result of direct exposure [20,41,68].

The general persistence of a compound refers to its overall persisfehc e environment
subject to degrading influences such as photolysis, oxidation, hyd § apd biodegradation.
The more specific terms bio-persistence, bio-accumulation, big-gonce 'on and bio-

(Jd
The term biopersistence has been frequently misused in Q- ications and marketing
information e.g. “biopersistence in the environment’ h edincorrectly where
environmental persistence is more accurate and appr . Biopersistence specifically refers to
mpact=~¢ |

how long a compound, once taken o AN o e e

H H H nviron ronic ecis — igniticance
up by the organlsm, per3|§ts in the Persistence) accumulation, Toxicity (PBT)
body of the organism. This largely

o PER —t %= halfi
depends on the rate that it is cleared (Note —t * = halite) g

or eliminated [26,33] e.g. by
M \Mbdordte/(t 1 - 12 months)

Of little concern

Caution required

respiration, excretion or metabolism
(bioelimination). Bioelimination r
and mechanisms vary widely
between organisms and may also
subject to sex-specific hormonally
controlled differences withj i

Extreme concern

BIOACCUMULATION

Of little concern

|

- Caution required
When assessing the p K (BOF 0 -500) >

adverse effects by bi

lqeuen)

Serious concern

l

mixture such as a féam ¢ TOXICITY (CHRONIC) 7
factors that need 0 Low (>100 mgi) Low risk

[ 12 Envi 1
account !nCI y {1 Medium (1-100mglt) —— (6:2FiS) sl
* Part|C € -1 .E,. at may Containment

latg or are similar to
those that are known to. s i

L4 BreakdOWﬂ pl’O cts or Organohalogens
metabolites if they are similar AL PEC $)muomsmmm;

(PFOS) essential

substances or have similar Impact on the £ ~Persi i ion, Toxicity (PBT)

effects . 2 i} Persistence quantified as half-life (t*) of parent substance including any degradation products.
i) or their deg ion p whose discharge &5 p L as, for ple,
under e Groundwater 748, e, organchalogen
* SOIVentS and detergents present c::'rpo;:;s 1&2;;#&?%; n:; mmrwgmlfn ::e n:uart;‘enm”:'em. (b}

H H h c ds, ds, (d hich
in formulations that affect e s . 5 i gaebnin s Sorgrmaglsol By v

H i PFi mer d
cellular uptake and metabolism. (@) mineral ol hyocarbons, () eyanies, Care should alo be taken with the GIScharoe
. L gf ::: foam concentrate or ﬂmshe:;:;aﬂ ::h high zmiﬁﬂz cgneentralmns

Whlle |t |S |mportant tO aSSGSS the w:; Total PBT score obtained b! adding individual ratings, e.g _”a maximum ;oulg of 24242 =6

with a score =0 X may be used to indicate prohibited discharge

effects of the combined formulation
of any product, for practical purposes Figure 2.8 A — PBT simplified assessment [26]
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an initial assessment of bioaccumulation potential can be focussed on the compounds most likely
to be involved (and their breakdown products) that are significantly environmentally persistent.
That is, all those compounds that persist long enough to bioaccumulate and could exert adverse
effects on health and/or the environment. This might include fluorotelomers, fluoropolymers,
siloxanes [69], metal ligands or similar compounds and their breakdown products.

Given that the formulations of firefighting foams are by commercial necessity trade secrets, this
puts the onus on the manufacturers to review the compounds in their formulations, including all
possible breakdown products, and provide the relevant information to the user even if the
compounds are only identified in a generic way in SDS and product information, e.g. “Contains
fluorinated organic compounds known to persist in the environment and are suspected to
bioaccumulate in living organisms — Do not discharge to the environment’.

The octanol-water partition coefficient log(Pow) can in some cases be used to estimate the

poly- and perfluorinated organic compounds belong to a class of
potential to accumulate in living organisms, there are indications fi
there is no mitigating property such as hydrolysis (half-life les

autionary principle mentioned
is may need to be informed by a
od [37].

2.9 Health, safety, amenity and mie’considerations

While the Management of Firefighting Fea y fogusses primarily on the actual and potential

impacts of firefighting foam on envipopmental 7 questions have arisen regarding the
potential health impacts of releasg @ Inublic, workers, firefighters and other responders as
i\ament 3

well as the broader effects on p es, reputation, economic resources and costs to
industry.

Since their first developm
environment, plants, ani

inated organic compounds are now found widely in the
the human population [5,41,71]. All foams contain a mix of
ions, often unique in the combination for each foam.

Common environm ects of all foams are varying degrees of detergent toxicity and
elevated biochemi emand that can have immediate adverse effects on biota in the
aquatic environarent that, some foams may contain compounds that can have long
term effects ¢ ar health, public health, the environment and other values. Of particular
concern arg’tg Rds that are persistent, bioaccumulative and with long elimination times
from anima including the human body [72,73,39,67,62]

There is very sig ant evidence for adverse effects in mammals for many classes of fluorinated
organic compoundsdnd indications of similar problems for most others. The elimination half-lives
for a range of fluorinated organic sulfonate and carboxylate compounds are variable across
different mammals but are particularly long in humans [38,73,39,67,8,74] with elimination half-
lives ranging from 1.5 years to 21.7 years (Table 2.9 A).

In the context of a person receiving a significant dose of PFOS (C8 compound) or PFHxS
(notionally a C6 short-chain PFC, but behaving like a long-chain PFC), a number of half-lives may
be required to reduce the concentration of the compound in their body to acceptable levels below
which acute or chronic effects could occur; this may amount to a period of several decades.
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This emphasises that it is all the more important the need to prevent significant exposure by
responders and the public in the first place.

Table 2.9 A — Elimination half-lives in humans of PFHxA, PFOA and PFOS
Compound Half life Perfluorohexane sulfonate

C6, PFHxS 8.5 years (2.2 to 27 years) { 4 @ ‘\
C8, PFOA 3.8 years (1.5 to 9.1 years)
C8, PFOS 5.4 years (2.4 10 21.7 years)

(PFHXS — Perfluorohexane sulfonate, C¢F1303S, structure at right)

2.9.1 The costs of incidents involving firefighting foam

Generally the focus on risk management for firefighting is on the immedi
effective suppression or extinguishment of fire. In addition to this there

of the practicalities and costs of the recovery phase. Wherever possible e
planning that seeks to minimise the unnecessary costs and impact he in

Incidents often generate very large quantities of contaminated soi ter, and the cost of
treatment can be significant under some circumstances and the dameage djacent values
' treatment of

materials have to be transported to treatment facilities and stib, to high temperature
destruction methods such as incineration in a cement
chemical immobilisation.

The determination of overall risk is based on
Risk Management—Principles and guidelines). W
resulting in a significant release is relatively loy

For example, the 2005 fire at the refa
the UK necessitated the use of giq 7,6
response. The incident generatethabq

ili equence (AS/NZS 31000:2009
e probability of a large-scale incident
consequences when it does occur

Buhcefield bulk hydrocarbon storage facility in
itees of fluorinated foam concentrate during the

5 million litres of firewater, most of which was released
to the environment (just 16ML was résgwered) with groundwater drinking water supplies for north
London also compromised 7].

he foam used was probably 3M Light Water AFFF. Based
tions the release of fluorinated organic compounds is likely to have
3 tonnes and 30 tonnes (Table 2.9.1 A).

on the two most li
been very subsjanti

& ampoUnds about a third of which was PFOS [15]. The potential for
eCts gn the environment, health of responders and the public from the perspective of
eleased was not recognised at the time and was not investigated.

Table 2.9.1 A — Coode Island fire, FOCs released based on 200 tonnes of concentrate used

Foam type 3M Light Water FC-203 CE (1991) 3M Light Water FC-203 FC
. alkyl sulfate salts... 5%, amphoteric fluoroalkylamide 1-5%
C tion fi )
Ompls/lsé]g); rom amphoteric fluoroalkylamide derivatives... 5%, residual fluorochemicals <1%,
perfluoroalkly sulfonate salts... 5% PFOS salts 0.5-1.5%
Fluorinated organic 30,000 kg 3,000 kg to 15,000 kg
compounds (PFOS 10,000 kg) (PFOS 1,000 kg to 3,000 kg)
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Any large-scale release would be on top of and exacerbate the existing chronic low-level but
nonetheless cumulative releases to waterways from domestic sources, such as carpet and fabric
cleaning, inappropriate fluorinated waste disposal, and leaching of contaminated soils.

Investigations of the longer-term fate of relatively small releases and spills of perfluorinated
organic compounds, (Toronto 2000, 330-1,650 kg PFCs [63,79] and Amsterdam 2008, ~572 kg
PFCs [80]), have found elevated levels of fluorinated organic compounds persisting for at least
15 years in the aquatic environment, especially in sediments and fish [8] highlighting the potential
for spills to have longer-term effects on environmental and fisheries values with a significant
health risk posed to the public consuming seafood.

Exposure concerns are not just limited to PFOS, PFOA and higher homologues but also concern
the shorter-chain compounds such as PFHxS (perfluorohexane sulfonate) that have been found
in humans and associated with consumption of contaminated drinking water_and fish [8,74].
PFHxXS is present in, or results from some current and proposed alternati
fluorotelomer-based” firefighting foams, as well as from legacy PFOS fo
of PFOS present as a contaminant.

a homologue

A large-scale release of contaminated firewater from a large hydrocarbgon-storage facility incident,
a hydrocarbon shipping tanker fire or even cumulative smaller rel terways and the
marine environment would potentially impact those values not ealy By dire¢t contamination of
seafood resources and aquaculture stocks but also by geney Ception of contamination
which is very likely to severely affect public opinion and loc cas market purchases of
local seafood produce.

For example, Queensland hosts commercial fisheries aprual value about $436 million with
aquaculture valued at $103 million and recreatjoqal fi s vajued at about $73 million [81]. In
Moreton Bay alone, adjacent to Brisbane, the v of cial and recreational fisheries to
Queensland’s economy is between $44 million an million per year [82].

assessing the effestjveness of firefighting foam to provide protection against immediate threats
during incidents thedgng-term health and safety aspects of exposure by users also need to be
seriously considered as well.

Subject to type, concentration, duration and frequency of exposure, some foam chemicals may
represent a significant health risk for users who do not take appropriate personal protective
measures such as wearing of respiratory protection against inhalation and ingestion of
contaminants in aerosols [85]. For example, fine, easily dispersed and inhaled aerosol particles
are well known to be produced by bursting bubbles. Oral (and by inference respiratory) PFOS
and PFOA exposures are readily absorbed (90%) and distributed through the body in blood
serum. Excretion pathways, such as in bile, can be confounded by reabsorption, such as in the
gastrointestinal tract [8].
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Various fluorinated organic compounds are present in the blood of the general human population
of which PFOA and PFOS are the most frequently detected compounds and of significant
concern for human health [48,86,74]. However, the prominence of PFOS and PFOA as research
subjects may be a biased perception as other less well-known compounds have not been as
widely researched and reported and probably many more remain to be unidentified [17,15].
PFOA and PFOS both have long residence times in human blood of more than 1,000 days [60]
and other compounds may behave similarly. None of these fluorochemicals were detectable as
organic fluorine in reference databank human serum samples taken before fluorochemicals were
manufactured and used commercially shortly after World War Il [87].

High levels of PFOS and PFOA are toxic for reproduction and development of the foetus and are
potentially carcinogenic in animal tests [8]. In addition, 8:2 fluorotelomer phosphate diesters,

8:2 fluorotelomer alcohols, and PFOA show endocrine effects in different in-vitro and in-vivo
tests. PFOA and PFOS are also associated with reduced humoral immun onse in early
childhood immunizations [60,8].

Probable associations have been found between exposure to PFOA, PF nd Gther fluorinated
organic compounds and health effects in humans including hyperuri€avia, holesterol
i gelayed puberty,

DOZS adverse health effects,
biotransformation in the body, long body-residence time 3 f/definitive information on the
own) compounds and
combinations mean that special care needs to be take ent exposure to fluorinated
organic compounds as part of day-to-day ope s a

responders or workers unfamiliar with the issue

3 Treatm entand disposal of wastes

Firewater that contains firefighting foam requires appropriate treatment and disposal based on its
composition. The comments below refer to treatment and disposal firewater or wastewater that
only contains firefighting foam. Any firewater or wastewater that contains other contaminants
such as hydrocarbons, chemicals or products of combustion from a spill or incident needs to be
considered in terms of the particular combination of contaminants as well as the firefighting foam
content.

All solid and liquid wastes that contain fluorinated organic compounds (e.g. concentrates,
firewater, wash-water, run-off, soils, absorbents, etc.) are regarded as regulated wastes and must
only be disposed of through a facility that is licensed to take regulated wastes.
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3.1 Firewater and wastewater treatment

Firefighting foams that are fully biodegradable can be treated and disposed of by wastewater
treatment such as on-site treatment plant, degradation in holding ponds, irrigation to suitable land
for degradation or by discharge to sewer for treatment at a municipal sewage treatment plant.

Appropriate consideration must be given to what site and system/method are to be used for
treatment and/or disposal of fully biodegradable foam and that it is appropriate for that purpose
and does not have a potential for releases that might cause environmental harm.

Discharges of foam, firewater or wastewater to sewer for treatment and disposal must be by
permit or agreement with the authority accepting the discharge of the waste to sewer for
treatment. Firefighting foams, wastewater or firewater containing significant levels of fluorinated
organic compounds (see Policy Section 6.4.2) or similar persistent toxic compounds cannot be
treated or removed by standard wastewater treatment processes but mu be discharged to
sewer, it must be disposed of to a facility approved to treat such wastes. ed organic

persistent toxic compounds.

For firefighting foam containing persistent compounds such'as
wastewater must be fully contained and not released to w
stormwater, soils, groundwater or to sewer.

ed organic compounds the
or other bodies of water,

Municipal sewage treatment plants are not ca 2 |nr capturing fluorinated organic
tes such as 6:2FtS [24,89,61,6]

with the result that the fluorinated organic compaun e released to water bodies or land in

as in a plasma-arc y effective. Such waste disposal facilities would need to be
specifically licens priate conditions imposed for this type of activity in most
jurisdictions.

Fixation of cg
be feasibleda 2
define what [e f contamination would require treatment and what levels of

immobilisation/leachability for landfilling [90] would be acceptable are under consideration.
Landfills (and WWTRJ have been shown to be sources of small volatile fluorinated species

capable of diffusing into the upper atmosphere with presumed global warming potential (GWP).

3.2 Foam concentrate disposal

Firefighting foam concentrates that are fully biodegradable can be treated and disposed of by a
range of general waste disposal facilities subject to their relevant waste acceptance criteria.

Firefighting foam concentrates that contain persistent contaminants such as fluorinated organic
compounds must be disposed of by methods that ensure their complete destruction or
immobilisation [55,75,54]. Disposal by high temperature incineration using plasma-arc
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destruction or injection into cement kiln processes is favoured for liquid wastes. Destruction in a
cement kiln may also be feasible for contaminated soils or alternatively landfilling after fixation to
immobilise all persistent organic pollutants.

3.3 Infrastructure contamination

Infrastructure such as pipework, rubber seals, flexible hoses, pumps, tanks, the floors of hangars
and the surfaces of sealed fire-training pads that have been exposed to foam containing
fluorinated organic compounds have been recognised as potentially significant and ongoing
sources of contamination (e.g. of new infrastructure and stormwater) by fluorinated organic
compounds from residues leaching out of such items.

For example, concrete and bitumen areas used for foam training have been found to retain
fluorinated organics which are difficult to remove from their matrixes and bsequently leach
out of the surfaces and contaminate stormwater.

When carrying out maintenance, cleaning, decommissioning or replacem h items the
potential for short-term and long-term releases of residual contami n sh e considered,
risk assessments carried out regarding the potential for impact fro@l releases and

mitigation measures adopted as appropriate.

4 Foam use issues ?
Firefighting foam is used across a diversity of industri om large-scale facilities to

small mobile and hand-held applications. Each user a to take into account the
limitations imposed by their particular operatio hea , environmental and economic
circumstances in choosing the type of foam and ry ms that best meets their needs and
obligations.

The following explanatory notes apply to th
groups in addition to the general consjde

ed by some of these particular user
gding the use of firefighting foam.

4.1 Fire brigades

range of large and small incidents involving various
(they have on hand the types of firefighting foam that

for contaminants of any type to cause health impacts or
hether from the foam in use or from spilled chemicals, fuels or fire

are already presentihey have very little control over what type is available and how it will be
applied and as a matter of course will use the foam stocks and systems present. If the Incident
Controller has the opportunity, and it is safe to do so, it would be preferable to use fluorine-free
foam stocks before using fluorinated foam where there is the potential for a release to the
environment.

Where Fire Brigades are required to respond to a spill or fire at a facility that has existing
firefighting foam and systems available on site it is the facility owner’s or operator’s responsibility
to have:

e undertaken a proper risk assessment of the likely scale and impacts of an incident
¢ selected the most suitable foam for the risks and situation
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e put in place containment measures as necessary
¢ made allowance for the potential involvement of fire brigade resources.

While Fire Brigades will endeavour to respond to an incident in the most effective way practical,
the facility owner/operator is fully responsible for assessing the relevant risks on and off the site
and for having in place the appropriate resources, measures, plans and procedures to control,
contain and manage any releases to the environment of any contaminant. This includes having
appropriate detailed response plans in place and having made appropriate choices about
measures such as foam products, delivery systems and containment to achieve a best-practice
standard for protection of life, health, environment and property.

Some industry operators are under the impression that once the Fire Brigade takes control of an
incident that they are no longer responsible for the outcomes. That is not the case; the operator
must have taken every reasonable and practicable measure to properly m e any foreseeable
incident taking into account what scale and types of resources may be re o effectively deal
with the worst-case incident.

Where fluorine-free firefighting foam is released to land, such as when-use urban or rural
fire brigade for ignition prevention, control, extinguishment, dampi 'E- owr~and training on

9 '~ a? )
biodegradable, fluorine-free

vegetation fires, it is expected that no adverse effects will occur fra lication of small
amounts away from watercourses (e.g. less than ~500 litres g

were possible.

Concentrated and repeated applications of fluorine-freq
training is carried out repeatedly onto a bare-
to the point where natural degradation is imped
toxic components, depletion of oxygen and wat

such as in areas where testing or
It in the build-up of contaminants
stch as elevated concentrations of

jacent watercourses or other water
. In these situations there should be

A can readily soak into the local soil to degrade,
yhds should be used to hold the water for at least 28 days
to allow it to degrade before release anq/s( to evaporate.

fluorinated organic co t is intended for application on an area where it cannot be fully
contained and the w,

facilities are long<€stablished with legacy-related restrictions such as their location adjacent to
environmentally sensttive bodies of water, established roads and drainage layout, connections to
third-party port facilities, limited space available for modification of operations and the difficulties
in making changes to essential systems while continuing normal operations. This naturally
places limits on their ability to make changes to procedures, systems and operations to keep
pace with changing health, safety and environmental requirements.

Nevertheless changes need to be made over time to meet changing standards and obligations. It
is recognised that for large industries significant planning and preparation needs to go into
changes to essential systems associated with firefighting such as containment and control
measures, delivery systems and foam type.
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The emerging information regarding the previously unrecognised significant impacts of various
aspects of firefighting foams on health and environmental values, as well as the occurrence of
large-scale incidents such as the Buncefield (2005) and Coode Island (1991) fires, plus recent
small-scale spills has culminated in the recent (but overdue) realisation that the risks of impacts
from firefighting foam releases at all scales are no longer acceptable.

Hydrocarbon refineries and large storage facilities by their very nature require substantial fire
protection systems with the attendant risk of the release of very large quantities of foam in
contaminated firewater during incidents. This has the potential to have serious and long-lasting
impacts on the adjacent areas, in particular in regards to damage to aquatic ecosystems that
underpin a diversity of values such as ecological diversity, public amenity, recreational fishing,
commercial fishing and aquaculture.

The legacy systems in place at existing large facilities almost certainly hold

ck of foams such

(waterways, soils, groundwater, and atmosphere). In the meantim y m € fully contained
in completely impervious bunding. Legacy systems may also confgin ontaminated with
PFOS-containing foams.

4.3 Ports, shipping and offshore facilities

and out of Australia it is essential to ensure tha
and that any incidents are minimised in extent an

ain contaminants in large incidents that are not land-
2d shlp casualties, plus the location of spills from

sensitive aquatic enVIronment is almos
contaminants to other sen

much a facility, ve
managed. Howeve ef of a vessel, the ship’s owner, the vessel’s insurer and the
j tor are ultimately responsible for making good any damage that their

Atsjralian waters and the port, shipping and/or offshore facility operator

may have toxdeal/w |th the ongoing effects of the incident.

Port, shipping and.oikand gas exploration and production companies must demonstrate that their
firefighting foam usage and firewater management meets ALARP environmental risk and best
environmental practice.

A misconception that has arisen from time-to-time is the mistaken belief that foam used on a
body of water can be contained and recovered in the same way as an oil spill by oil-recovery
booms floating on the water surface. This is not the case, firefighting foams are water soluble
and while there may be some foam bubbles floating on the water surface the vast majority of the
foam becomes dissolved in the water column.

The key issue for port, shipping and offshore facility operators to consider in assessing what are
suitable firefighting measures and foam types for their purposes is that foam is inevitably
released directly to the aquatic environment, that is, directly to the ocean, river or estuary from
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the dock-side fixed and portable systems, from the deck of the vessel, offshore platform and/or
from response vessels such as firefighting tugs.

Where such a direct release to the aquatic environment is unavoidable the use of firefighting
foams containing fluorinated organic compounds of any sort is not acceptable due to its
persistence in the environment.

Only fully degradable foam that does not contain any persistent toxic compounds is acceptable
for applications where there is a direct release to the aquatic environment. Short-term acute
impacts, even if locally severe, are far preferable to the risk of long-term impacts that cannot be
remediated with persistent toxic contaminants that contribute to the cumulative pollution load in
the area or by dispersal further afield.

For all foams, including fluorine-free foams, there is a risk of short-term environmental impact

from the acute toxicity of foam components such as the detergents and solvents as well as

dissolved oxygen depletion impacts from BOD. In the case of shipping, :v' d offshore facility
oM agute toxicity and

incidents the depth of water at the incident site is such that acute |mpact
BOD effects of non-persistent foam such as fluorine-free foam are u
that dilution in the water column and dispersal by tidal flow will mitj
effects.

vely lume systems, generally only
involving tens to hundreds of litres of dilute foam solytiogn. Releases and wastes of this scale can

protection. These systems have spe g
ar intervals. Given the mobility of the system and the

af'reg
relatively small volumes it is entig ontrolled releases to be properly contained and
the wastes collected and disposedh\Qhef roprlately

wilful and entirely avoi

with the potential f
groundwater, air o

Foam wastes g0ntajnj
and disposed 4 ggulated wastes with destruction by high temperature incineration or other
acceptabledgte reeting’regulatory requirements.

Similarly, biodegradable fluorine-free foams must not be released in a way that they are likely to
cause environmentalharm, such as by BOD impacts and acute toxicity effects if allowed to enter
a body of water or groundwater. However, fully biodegradable foams with no persistent toxic
contaminants may be able to be appropriately treated and disposed of on-site or at local waste
treatment and disposal facilities. Unavoidable minor releases to ground are acceptable with no
clean-up necessary provided that there is no significant potential for contaminants to affect
bodies of water or groundwater.

5 Assessment standards and information

Significant challenges are faced by firefighting foam users, responders and regulators when
managing the various aspects of firefighting foam use. This is hampered by the general lack of
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current chemical, health and environmental information as well as the lack of defined standards
for distribution of key elements. The Management of Firefighting Foam Policy sets out baseline
requirements for basic testing and information disclosure on which assessments and decisions
can be reasonably based.

5.1 Safety Data Sheets (SDS/MSDS)

Foam users, regulatory agencies and incident responders are heavily reliant on there being
appropriate, relevant, comprehensive and accurate information available on which to base
management and response decisions and planning.

The safety data sheet (SDS) is the most relevant and readily available document for these
purposes with various chemical behaviours and characteristics routinely cited plus a dedicated
section (Section 12) for information on environmental and ecological hazaye

Existing systems and requirements for SDS to be provided with products grstbod by the user
responders the best chance for access when required in an emerg i nformation

regarding ecological effects should be integrated in Section 12 of
brochures and supplementary information documents are rarely e

Given that firefighting foam can be applied at various differe
otherwise, the information in the SDS for firefighting foam
expressed as being for the concentrate or product as sold

e possible, be clearly
be supplemented by

ranging across:

e SDS are out of date and no longer valid old from publication date), for copies held

iers web sites.

presence and effects of persistent compounds.

¢ (Claims of biodegradability contradicted by the presence of highly persistent toxic

compounds.

e Acute toxicity tests
tests carried out
effects of the ¢

¢ Quoting of co ance with limited dangerous goods or other standards, worded so as to
imply blanket compliance or approvals in other areas.

¢ Disingenuous statements that refer the user/responder to the “local EPA” as the authority for
environmental impact information for a particular product where the “local EPA” will clearly
not have any relevant information available for what are complex and usually “trade secret’
formulations.

Some users, and even some regulators, have assumed that safety data sheets must meet an
adequate standard in terms of information content, relevance and accuracy. Many are not aware
that the SDS standard set by EC Commission Directive 91/155/EC of 5th March 1991 is very
broad in order to cover a vast range of substances and essentially only sets out the Sections that
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need to be included in SDS. Traditionally SDS have been documents focussed on workplace
health and safety issues, and then mostly focussed on short-term acute health impacts, with only
relatively recent regard for the inclusion of even very basic environmental information [36].

The Australian National Industrial Chemicals Notification and Assessment Scheme (NICNAS) has
similarly been focussed on SDS and label information content on health and safety issues
associated with use and handling and on higher order obligations such as those under the
Stockholm Convention [91].

The Foam Management Policy sets out the required minimum standards for test and composition
information that must be made available so that users, regulators and incident responders can
make reasonable assessment of the environmental risks. The level of information required is not
such that proprietary formulations are at risk of disclosure, although there must be general and
consistent disclosure of the presence of toxic and persistent components and impurities.

performance health, environment, regulatory and cost issues are cq

and suppliers may choose to enhance SDS content by providing itio relevant information
and users may need to seek further information to address partic ual circumstances
they face.

The inclusion of standardised, comprehensive, verified inforfrati prpduct information and
SDS will also be of an advantage to manufacturers and supptigrs as Bppropriate disclosure will
give the user confidence as to whether or not the prod st6/and fit for purpose against all
their requirements and obligations.

5.1.1 SDS preparation

place Health and Safety Regulations,
eas standards meets this.

ata’Sheets for Hazardous Chemicals—Code of
ontent that should be included in an SDS. A
his Code applies to hazardous chemicals as
chemical that may adversely impact the health or
bhat the “SDS should reflect what is currently known

0, 0,
Practice (2011) [36] provides guid @
particular note is made in this Codetha
defined, an SDS should be provided for s

safety of persons or the enyi
about the chemical”.

Guidance on content
diversity of chemic ubstancgs across many industries and many jurisdictions, so there
has been heavy retiance e manufacturer to determine what is relevant content. Inevitably
there have beep-iregnsisten and highly variable quality-of-information across manufacturers,

ical Information of SDS is the most relevant section that should contain

comprehensive andrelevant information about environmental effects. However, the information
from many other SDS sections on the product characteristics and behaviour will also be highly
relevant and should also be considered when assessing the potential for adverse impacts on
environmental values.

5.1.2 EcolegicdVinformation (SDS Section 12)
Section 12 — Ec'&

These Explanatory Notes and the Management of Firefighting Foam Policy provide clarification of
what the basic content of at least Section 12 (and possibly other sections) of the SDS should
cover and the issues that should be considered in risk assessment and decision making for
management of foam.

There is very little coordinated, independent quality control on the accuracy and relevance of
SDS content, especially in regards to environmental effects for firefighting foam with SDS
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suffering from a significant lack of disclosure of key information that would be readily available or
could be easily determined [17,15,16]. Given that the end-user ultimately assumes the liability for
any product’s use and its effects, it is also the user’s responsibility to seek any further information
regarding the product’s fithess for purpose or any adverse effects it may have on health or the
environment.

For users to be reasonably expected to assess their potential risks/benefits and liabilities for
health, user safety and the environment, make informed choices about products and put into
place associated controls, plans and measures to address health, safety and environmental
issues, there needs to be more comprehensive and standardised information made readily
available in product information and safety data sheets produced by suppliers.

The manufacturer or producer has responsibility for each of their products; after all they are the
only ones who have knowledge of exactly what went into each of their products. The testing

This is no different to other certifications such as testing for firefighting p
formulation.

The end-user is not expected to undertake or duplicate the testing/fgquired by the Policy, as has
been erroneously suggested to some users. However, the end usgri
seeking complete and appropriate information in regards to the
health and environmental effects of the product(s) they consi

A good guide to general SDS content and interpretation withv€g
essential elements of the sections including Section 1 sqlogledl/Information has been
adopted by ExxonMobil for their products in their 201 Auide to Safety Data Sheets [92].
This guide takes into account changes resulti H Regulation (EC) Ne 1907/2006

Complementary to the ExxonMobil Guide is
information leaflet [93] published by the UK
National Authority which outlines the

CH and Safety Data Sheets
nt Agency as the REACH Competent
ontent andpro¥ision requirements for SDS.

To address their responsibilities afid
about products put into service, end
written confirmation of any informatio
SDS and product informatign.

and to ensure that there is no misunderstanding
woutd be prudent to ensure that they seek and receive
Srovided to them that is additional to that in the published

Nnsi tions

ble and essential

6 Balancing

Firefighting foams
tool for protection qf life, en
property and inGieleqts ranging from minor spills
and fires to M4 idents will continue to
necessitaté t e

As has been poited out in submissions, and in
large part is the maigpurpose of the Policy, the
risks associated with firefighting foam use must
be considered proactively, well before foam is
put into service. This is especially important
considering that during an incident the Incident
Controller will have very few options open to
them and very little time in which to consider
them.

The Management of Firefighting Foam Policy
recognises that a prime consideration when ) : ]
choosing and procuring firefighting foam is the Balancing the considerations
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effectiveness of the foam for the intended firefighting application in providing adequate levels of
performance, safety and property protection.

The system and foam options available that meet the appropriate performance standards and the
user’s operational needs must also be assessed in terms of a net environmental benefit analysis
[94] to select the optimal combination amongst the available options that best addresses all
requirements or fitness for purpose [3], including the relevant environmental protection standards.

All firefighting foams have the potential to cause adverse health and environmental impacts and
must be managed proactively. The potential for releases, and therefore impacts, has been
shown to be not only from their infrequent large-scale use on incidents but also through less
obvious areas where there are less noticeable but more frequent releases.

The risks of impacts from releases range across:

e Large-scale, high-profile, very infrequent incidents where large amou ntaminants of
various type are usually released.
¢ Accidental spills, servicing, testing and training activities where mod amgunts of

contaminants are released.

activities.

e Improper waste disposal through systems incapable of ¢a
contaminants, e.g. processing fluorinated foam wastes
wastewater treatment systems incapable of capturipg
[89,61,62].

destroying
@ testing through
ated organic contaminants

6.1 Large-scale release risks

disposed of. About the same am
of north London’s groundwater dri

example, in or adjacent
Port of Melbourne in 1
depending on Iocatl
million per annum

6.2 Small-scale releases

The potential for large-scale, but very infrequent, incidents tends to dominate discussions and
considerations of risks while the less obvious chronic release categories are largely ignored. This
is despite small-scale spills and fires, servicing, testing, training, maintenance and spills being
common [65,45,17,79] and contributing very significantly to the risk of adverse impacts in the long
term from poorly managed and generally unnecessary releases.

Recent examples of significant cumulative impacts include a rising number of cases of spills and
legacy contamination from airport firefighting training areas contaminating surface and
groundwater values. The Army Aviation Centre at Oakey is a current example where it has been
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found that a plume of groundwater contaminated by PFOS over a long period extends several
kilometres down-gradient from the source fire training ground with impacts on significant numbers
of domestic and agricultural users accessing water from bore holes in that area [97].

The risk of impacts from the smaller, more frequent releases is exacerbated by lack of
information available to the end-user against which they can assess the risks for their particular
situation and make informed decisions about appropriate management measures they should
have in place.

6.3 Considering the choices

Users need to carefully consider what combination of foam type, application systems and
containment measures are best for their application and location. Achieving that balance
requires consideration of a range of competing and sometimes opposing fz s. What was
previously an acceptable balance may change over time so needs to be f iR to choices
and planning for continuous improvement to systems in the longer term.

Re-types of fires but
ot been acceptable
high risks attaching

its serious adverse impacts on health and the environment mean
in formulations for some time. Despite the widely available knowl
to PFOS some industry users have failed to move to addres i
intervention. Similarly PFOA and PFOA precursor compouriq (
unacceptable health and environmental risks and most jurisdic
phase out their use must occur as soon as practicable,

fhdications of such effects and there
and informed assessment. ltis

at will cause irreversible, planetary
chemicals are benign to the environment

adverse effects have become plain, but also whe
is insufficient information available to make a re

permanent and ongoing. a regulatory standpoint the precautionary principle must apply
with the onus on the u nt to demonstrate conclusively that no adverse effects can

occur.
Accordingly if new n shorter-chain C6-based fluorinated foam products are to be used
there needs to be careful ¢ | in terms of their purity and management as the information on
their properti ry limited [98,71,29] with significant indications that the per- and
poly-fluoring pounds with various functional groups (as well as fluoropolymers) share
properties 4nd nith the fluorinated organic compounds already of serious concern

Where feedstosk §hemicals used in the production of foam formulations state that the feedstock
materials have chat@steristics such as “Toxic to aquatic life with long lasting effects”, “ Toxic to
aquatic organisms, may cause long-term adverse effects in the aquatic environment’, or that
some information is not available for key attributes such as PBT/vPvB assessment, this
information must be disclosed as a matter of course in the final product SDS so that end-users,
responders and regulators can make informed assessments and decisions.

For the end-user of firefighting foams to make informed and soundly based risk assessments and
decisions they need quality information and advice to include in their considerations as to what
constitutes the best-practice combination of product, systems, procedures, containment
measures and response planning that can best meet their various operational needs, regulatory
obligations, health and safety standards, community expectations and economic goals.
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7 Use of persistent organic compounds

Fluorinated organic compounds are the largest group of persistent organic compounds known to
be very widely used in firefighting foam formulations, as well as in a wide range of other
consumer products and industrial processes. Other compounds, such as siloxanes, may also be
environmentally persistent depending on the specific compounds in use, therefore care must be
taken to evaluate their effects and fate in the environment before they are put into widespread
use.

The major concerns with fluorinated organic compounds after they are released to the
environment include:

e diverse variety of compounds in use with little information on potential impacts of each
e permanent pollutants with indefinite environmental persistence
e known to have various toxic effects on health and the environment
e variously bioaccumulate in plants, animals and humans

e persist in the human body for a very long time (slow elimination)
e can be transported over long distances by the air, oceans, watg
[ ]
[ ]
[ ]
[ ]

ways a roundwater
end-products will continue to circulate in the environment undegrades
toxic effects may be cumulative and exerted over an extended pefiod Of time
populations and environments far away from the point o :/. affected

adverse impacts on environmental, heath, amenity and lues may be irreversible.

Considerable world-wide health and environmental coneerr en expressed generally in a

7.1 World-wide concerns

In addition to the general concerns exprasse o:o g fluorinated organic compounds there

have also been specific statements i6sTeg VoIting concerns of groups of eminent scientific
experts who work on the characte properties, analysis, environmental distribution and
drcd—a

Increased™exgosure to alternative PFASs implies increased risk of unknown adverse effects.
The lack of toxicglogical data on PFASs from manufacturers.

The limited technical capacity to destroy PFAS wastes world-wide.

The need for tighter regulation and controls on PFAS-based products.

Greater transparency by manufacturers on PFAS product content and potential effects.
Ceasing use of PFAS-based products where a safer alternative exists.

The need to develop non-persistent, non-toxic alternatives to PFASs.

The publication of these statements are a very strong indication of the high level of concern
amongst a wide diversity of professional scientists eminently qualified to comment on the use and
release of persistent organic pollutants based on current facts and indications of the behaviour,
fate and adverse impacts on human health and the environment of these compounds.

Page 29 of 48 « December 2014
ment of Environmental and Heritage Protection

DOH-DE T8 /=042 page vo. 50



Firefighting Foam Management Policy — Explanatory Notes

7.2 Ongoing use of fluorinated compounds

Firefighting foam formulations that use fluorinated organic compounds are very diverse in their
(largely unknown) formulations. The Management of Firefighting Foam Policy does not preclude
the use of all fluorinated firefighting foams, however, there are restrictions on the purity of
fluorinated compounds that can be used and the measures that must be in place to contain and
manage releases. This is in line with the general intent of the U.S. EPA PFOA Stewardship
Program which set the initial baseline principles and goals underpinning the direction to be taken
for management of compounds of particular concern. This now needs to be extended in the light
of the better understanding of fluorinated organic compounds that has emerged since then.

Significant difficulties in being able to assess the potential impacts of fluorinated firefighting foams
arise from the “trade secret’ nature of fluorinated firefighting foam formulations (acknowledged as
a valid issue) as well as the general lack of relevant testing results for foams-intheir as-sold, final
form meaning that there is a lack of information for users, responders an atgrs with which

to assess possible impacts.

The Policy does not require that detailed confidential formulations of-any foam ofa “trade secret”
nature be divulged but rather that meaningful information is provi 0 issues for each
formulation marketed for use including:

e Acute and chronic impact test results for the final produ ity and BOD)

¢ Biodegradability that takes into account all the compounds ormulations

¢ Indications of persistence and bioaccumulation potential’of pounds used in formulations.

e Classes and purity of fluorinated organic compou r are used in formulations.
Significant evidence and indications of the poteqtial f rsg)effects on human health and the
environment by the wide range of both long-ch nd -efxain fluorinated organic compounds

used in firefighting foam are common including:

¢ All fluorinated organic compounds used/
degrade to extremely persistent compol
compounds.

¢ All fluorinated organic compou
environment.

¢ Shorter-chain
perfluorocgrbo

e Fluorinajé anic compounds have been found to persist in the human body with long
or long-chain compounds and even longer for shorter-chain

e Shorter-chain fluoroteleomers such as 6:2FtS persist and continue to concentrate in
groundwater a decade after use has ceased at some sites [18].

As an example of fluorotelomer behaviour and persistence; The Tyndall Air Force Base (in the
USA), which operated until 1992, used AFFF, (supplied ~1983-88), for firefighting training:

e Foam concentrate sample was found to have 12,000 ug/L 6:2FtTAS and 6,000 ug/L
8:2FtTAS (-thioamido sulfonates) with no 6:2FtS detectable in the concentrate.

¢ In 1999 groundwater samples from all four bore holes on site were found to have
exceptionally high fluorotelomer sulfonate concentrations (6:2 & 8:2FtS >10,000 ug/L) [18].
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These are assumed to have been derived from the partial degradation of the fluorotelomer
thioamido sulfonates (X:Y-FtTAS) in the original foam concentrate.

¢ The fluorinated organic compounds in the groundwater samples consisted of 82% X:Y
fluorotelomer sulfonates, 16% perfluoro sulfonates (probably mainly PFOS) and 2%
perfluorocarboxylates (presumably PFOA and PFHXxA).

This demonstrates:
e Production in the environment of 6:2FtS and 8:2FtS from thioamido sulfonate compounds.

¢ Persistence of the fluorotelomer sulfonates in the groundwater over a period of about 11 to
16 years (implying the need to consider X:Y-FtS compound effects over this extended period
and not just the end-point compounds).

¢ Probably some production of PFOA and PFOS from precursor compounds.

Similar persistence of fluorotelomers in groundwater and soils is coming 14
other facilities [63,79,80,97,18,100].

The effects of the various compounds on human health must also be considered riot only in terms
of exposure to the initial compounds but also in terms of the inter iat d end-point metabolic
degradation products as the compounds interact within the variou ents and organs in

biological systems [85].

or a range of

g wand the environment in the
short, medium and long term for fluorotelomers, intermediate/pa diegradation products and
Halgs available on the behaviour

7.3 U.S. EPA PFOA Stewardship P nrelévance

The U.S. EPA Stewardship Program which i ace in 2006 [9,56,47] obtained

commitments from eight global chemical co
e By 2010 — reduce product contepto
e By end of 2015 — eliminate PFOA

gher homologues and precursors.

~ T+and new products and does not take into account
that there are existing long shelf-lifeNegacy stocks of products containing PFOS, PFOA, PFOA
precursors, etc. still widely held that cotilde released. It also is not relevant to, and does not

fluorinated firefightf evelopment and control in the U.S., and by inference other
countries, but it i sive and consideration of the broader issues and information

that has becopie-avai its establishment in 2006 is required.

The OECD, S ake over the US EPA PFOA Stewardship Program function and is
considering Rowb¢ develop, facilitate and promote national and international product
stewardship prograqames and regulatory approaches for perfluorinated chemicals based on their
existing work progragimes and in association with other participating organizations of the IOMC
[20].

The Management of Firefighting Foam Policy has taken into account a significant amount of more
recent information that has emerged since the agreement in 2006 and bridges the gap between
production-focused controls, production by companies who did not subscribe to the U.S. EPA
PFOA Stewardship Program and the immediate risks associated with the continued use of legacy
products by users not recognising the risks and voluntarily embracing the need for change.

For example, large stocks of PFOS foam are known to be still deployed potentially for immediate
use in various systems on and adjacent waterways around Australia (and elsewhere) despite the
current understanding of PFOS’s adverse effects and its listing as a Persistent Organic Pollutant
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under Annex B of the Stockholm Convention since 2009 [60]. An incident involving a one tonne
spill of PFOS foam occurred in Queensland to a body of water connected to the Great Barrier
Reef Marine Park in January 2013.

7.4 Long-chain fluorinated organic compounds

The OECD definition of long-chain fluorinated organic compounds refers to perfluoroalkyl
carboxylic acids with seven or more perfluoroalkyl carbons (i.e., =27 perfluorinated carbons) and
perfluoro-alkane sulfonates with six or more perfluoroalkyl carbons (i.e., 26 perfluorinated
carbons) [60]. The “long-chain” definitions for carboxylates and sulfonates are different in
number of C atoms because a sulfonate with a given number of carbons has a greater tendency
to bioconcentrate and/or bioaccumulate than a carboxylic acid with the same number of C atoms
and therefore behaves like a long-chain fluorinated organic compound.

Although the OECD 2011 definition does not include perfluoroalkyl subs ther than
carboxylates and sulfonates, other compounds, with functional groups s betaines, amines,
thioethers, etc., with a perfluoroalkyl chain =8 are similarly considered-on i1{9,56,60].

{oaccumulation, etc.

The carbon chain length is not the only factor influencing toxicity,
The type of compound (e.g. fluorotelomer alcohol, sulfonate, carb
whether all carbon atoms are fluorinated have a bearing and »

fluorotelomer carboxylic acids (FTCA) are generally more t
magnitude to aquatic organisms than the corresponding periig
[34,99].

health and the environment in themselves and b
means that foams that contain PFOS, PFOA, i
taken out of service as soon as practicable.

heir degradation products. This
sors and higher homologues need to be

Stockholm Convention and has we ealth and environmental effects. As a
matter of priority PFOS foams m en out of service as soon as possible and must not be
used. Many instances of PFOS Tegn being-n service in Australia are coming to light.

The European Union Commission Re
PFOS above 10 mg/kg (0.281% w/w or TQ.ppm) must not be used after 27 June 2011 and this
was adopted by the UK ent Agency in February 2011 [53,58]. Accordingly:

Regulatiohs that came into force on 29 May 2008. New Zealand also excluded
PFOS and PFOA %om use in any solid or liquid substances that are imported or manufactured for
use as a fire fighting shemical in the Fire Fighting Chemicals Group Standard 2006 under the NZ
Hazardous Substances and New Organisms Act 1996.

Foams that contain PFOA, PFOA precursors and their higher homologues (including
fluoropolymers) at overall concentrations above 50 mg/kg are of similar concern and must be
taken out of service as soon as practicable and must not be used. Relevant to the practical
implementation of this is:

e Stocks of PFOA-contaminated/PFOA-precursor containing foams are still in service and time
is required to properly consider replacements.

e Changes to foam delivery systems may be necessary and timeframes for replacement are to
be negotiated on a case-by-case basis.
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e Agreed individual plans will be put into place detailing how and when changeover is to be
achieved.

¢ All PFOA-contaminated/PFOA-precursor containing foams are to be out of service by no
later than two years from the Policy being approved. This provides for a changeover period
beyond the anticipated timeline for the elimination of PFOA and related compounds from
products by the end of 2015.

7.5 Short-chain fluorinated organic compounds

Foams based on formulations using high-purity, short-chain (<C6) fluorotelomers have been
under development as alternatives to the more toxic, more bioaccumulative, longer-chain
compounds. This is in line with the U.S EPA PFOA Stewardship Program goal of elimination of
PFOA, PFOA precursors and higher homologues by the end of 2015.

While there has been progress in moving towards shorter-chain C6-bas
many foams, some promoted as “predominantly C6”, which still rely hea
proportion of long-chain compounds in their formulations (e.g. up tg
[13,12,20].

alive than the longer-chain

compounds and therefore have been considered as p r ment compounds.

The development of C6-based foam formulations, init y US EPA PFOA Stewardship
Program, has been underway for some time (2 an vided the opportunity to transition
away from foams based on long-chain C8 compo and their homologues) and to develop

and assess C6 foams of potentially lower ris

However there is still insufficient |nformat|o ailable to conduct realistic risk

assessments with major gaps in infopr

¢ Proposed volumes of

The use of new generai
chain fluorotelomers
management as th range of concerns, some that have arisen or have been better
elucidated since the' 200 PA PFOA Stewardship Program commenced.

¢ The functionalggoups on the compounds strongly influence their properties (e.g. the
differences between betaines, carboxylic acids and sulfonic acids in acidity (pKa), acute
toxicity, bioaccumulation and bioelimination).

e The partial degradation/transformation steps, intermediate products, half-lives and
environmental effects of fluorotelomers are poorly known [47]. For example, 6:2
fluorotelomer mercaptoalkylamido sulfonate (FTSAS), common in many AFFF, is regarded
as a potential source of fluorotelomer sulfonates, fluorotelomer alcohols and fluorotelomer
carboxylic acids [15]. Processes similar to the biotransformation of 6:2 FTOH may occur
which involves nine intermediate products through 6:2 FTCA, PFHxA to PFBA [47].
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¢ Many still show the same PBT characteristics of longer-chain compounds albeit at reduced
levels [65,18] e.g. PFHxS (C6) is regarded as having the characteristics of a “long-chain”
sulfonic acid [60] and PFHxA has higher ecotoxicity than PFOA to aquatic species [29].

e Short-term acute effects are largely unknown or unpublished.
¢ Long-term chronic effects are largely unknown [42,47,99].

e While in X:Y fluorotelomer form the compounds have at least an extra two carbons in the
chain e.g. a 6:2Ft is eight carbons long until it partially degrades.

¢ Short-chain compounds are not non-toxic and not necessarily non-accumulative [65]. For
example 6:2FtS is persistent in groundwater [18] and exhibits similar levels of liver and
reproductive toxicity to PFOS [37].

¢ Mobility in soils and water (and therefore dispersal) is generally higher for the shorter-chain

compounds [6,60,42,29] with likely higher uptake into leaves, stems its [29]

e Combinations of different fluorotelomers are used in foam formulati e information
available on their single or combined synergistic effects and those o kdown
products [18].

e The breakdown product of many current C6 fluorotelomer-ba is 6:2FtS [20] which
is regarded as a “long-chain” and has a greater tendency to b| cepjrate and/or

bioaccumulate than a PFCA with the same number of C gteqis.e. PFHXxA [9].
Potentlal degradatlon products from the new fluorotelomer o‘u @ ard raw materials include the
3 r oate), depending on
exposed to PFCs showed that
the perfluorocarboxylic acids PFHpA, PFOA, P NA, (AL PFUnDA all bioaccumulated, with
PFHxA having a relatively short half-life in ma er perfluorocarboxylic acids

[103].

Measurements made of groundwater conce
training sites indicate that PFOS, PFOA and ¢
a decade with some samples still fo ATITYG

mer US military firefighting foam

all have environmental half-lives of at least
ys after the sites were last used [18].

y-dsed fluorinated foams were investigated for
PFC contamination [100] W|th PEQS tS-and,other PFCs found to be present in soils, surface

the “elimination of PFO. P recursors and higher homologue chemicals” from products
[104] in terms of allo although there has been some progress on understanding
what is desirable a is achiewdble. Clearly total 100% elimination with no traces of
impurities whatev ctical or measurable, so achievable targets need to be set and have

As a bench hieving the Stewardship Program goals DuPont has indicated in technical
information/(2 % 2012) that its foam feedstock Capstone™ products (1183, 1157 & 1157D)

impurity target below LOD (limit of detection) where LOD is referenced to a method appropriate
for PFOA, precursors’and higher homologues [107] with a LOD in the range sub ug/g and LOQ
ug/g (ug/g = mg/kg or ppm w/w). DuPont also indicated in 2009 that PFOA content in aqueous-
based dispersions will be or have been reduced fo a level below 50 ppm [108].

This limit is supported by 2010 industry estimates based on an assumption of less than 1 ppm
PFOA impurity in AFFF having up to 0.5% fluorotelomer content [20] compared to older
generation foams with 0.9% to 1.5% w/w of fluorinated organic compounds [44].

The foam Policy therefore considers a limit of 50 mg/kg for PFOA, PFOA precursors and higher
homologues, as impurities in the foam concentrate, to be a reasonable and achievable standard
for impurities in short-chain fluorotelomer-based foam formulations. The limit on PFOS is dealt

with separately.
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7.6 Alternatives to fluorinated compounds

The growing recognition of the environmental and health problems associated with fluorinated
organic compounds has driven investigation of alternative fluorine-free and other non-
halogenated compounds that may impart similar beneficial firefighting characteristics to
firefighting foams, particularly those that may have the ability to form aqueous films, such as
trisiloxane surfactants.

As with any new product the development phase must include close scrutiny of the potential
adverse effects on health and the environment so as to avoid the past mistakes of putting into
service unsuitable and damaging products.

Siloxane surfactants have recently emerged as a promising alternative for formulation of halogen-
free AFFF where the siloxane group in various carbohydrate siloxane compounds forms the

friendly” [111] without any reference to, or elucidation of, the basis for sta
proposed surfactants are acceptable in terms of even the primary i
biodegradability, BOD, COD, bioaccumulation or acute and chroni

term detergent toxicity and BOD effects in water bodies, so
“green” or “environmentally friendly’ as is sometimes used i

wch as methyl siloxanes expressed as D,
(e.g. D4, D5 & DG)

Having (n) silicon atoms in a chain-like

e Cyclic siloxanes, having a closed-ring s
where (n) is the number of silicon

e Linear siloxanes compounds,
structure (e.g Ly — Ly7)

e Branched and linear siloxan

mac CH3 HiC CH
o [ e "
3 0/ | o HiC, / \ ,CHs
H3C—S|i"_0 Sil_o | | H:C/?' Sl'\CH3
HzC—Si Si—CH, % f
CH, 3 / o |\ 1 HsC~ i 0—~5|=CH
HsC CHj n HsC CHs
Linear (L,) p 3 [ i Cyclic (D,) methyl siloxane D5 - Decamethylcyclopentasiloxane
(After Hong e
R
E:Si O‘;sg O-gi-R
2| R H
n
R 5
R—Slyi—R R—E‘I>i-R
R 0O (0]
R o O]
EZSIi'O‘SIi'O"%iHR 2: i Si'0‘§i£§ EZSi Yy
R ° R R * R 2 g3
Branched & linear siloxane groups of carbohydrate surfactants. R = ethyl or methyl group, n=0-10
(Blunk et al [109])
Figure 7.6 A — Siloxane structural groups
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Based on chemical principles, non-cyclic siloxanes with biodegradable functional groups such as
carbohydrates may be biodegradable with low or limited persistence. However, this is not evident
from the published papers that were reviewed as most research has focussed on cyclic methyl
siloxanes (e.g. D, siloxanes) which exhibit various adverse effects [112,115,114,116,117].

8 Use of non-persistent foams

Given the intense focus on the problems and risks identified with foams that use fluorinated
organic compounds such as PFOS and PFOA in their formulations much discussion has been
polarised in terms of “fluorinated” versus “fluorine-free”.

While this polarisation may be valid in terms of the differences in the underlying firefighting
mechanisms between the main foam types, the underlying issues from an environmental
perspective, beyond the acute short-term toxicity and BOD effects applic Il types of foam,
are more correctly about the use and impacts of foams with:

e Persistent toxic compounds with potential to cause long-term advers actg.
¢ Non-persistent toxic compounds with short-term adverse envirghrienta acts.

It is quite conceivable that a fluorine-free, firefighting foam could rm adverse impacts
from the inclusion of persistent compounds or persistent bre s which may be toxic.

Accordingly the term fluorine-free foam is use
foam.

All firefighting foams can have adverse envir
completely environmentally benign. Asist
formulations of non-persistent, fluoring

fluorinated foams there are many diverse
all need to be assessed for firefighting

assessment for their potential environmental
environmental impact concerns for fluorine-free

composition.

The general claim that circulating that “fluorine-free foams do not work” in terms of

firefighting performan

ardless of their composition with rigorous tests carried out

by independent ¢ rganisations to the agreed standards. Foam must be selected

according to the particular appligation. Many fluorine-free foams are acknowledged as “meeting
hting standards” [20,118,23,109] and exceed film-forming

Even a brief reviewNqas found that various fluorine-free foams from a range of manufacturers
meet the independent certifications for all the major firefighting applications including LAST Fire
Test, EN1568(1-4), DEF(Aust)5706, ICAO Level B&C, AS5062 and reputedly US Mil Spec/UK
Defence Spec in terms of performance but not in terms of the legacy requirement in Mil Spec to
have a specified fluorine content (which may be under review).

Performance certification authorities that undertake these tests include MPA Dresden, CAAi UK,
FM Approvals, Underwriters Laboratories Inc., SP Technical, Resource Protection International,
SP Sweden and DNV Norway.
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A cursory investigation of the extent of fluorine-free foam use around the world (with a focus on
Australian use given the Policy relevance to Australia) found about 183 fire brigades, facilities
and corporations that are using fluorine-free foams including at least:

e Airports — 23 Australian (predominantly Air Services Australia), 54 overseas.

e Fire brigades — 5 Australian, 19 overseas.

e Corporations — 13 Australian, 34 overseas.

e Ports — 12 Australian, overseas ports not investigated.

e Petroleum products — 7 Australian, 13 overseas (including offshore oil and gas platforms).

At present hand-held foam-type fire extinguishers are the only extinguisher type where a fluorine-
free foam has not yet been certified for use but development is reportedly underway for a
fluorine-free foam to comply with AS1841. In the meantime it is eminently practical for the small

extinguisher incidents and servicing to be dealt with appropriately. This
properly will largely depend on the supplier making the user aware (in Se

containing persistent organic pollutants.

The general marketing claim that all fluorine-free foams are “10 time
fluorinated foam) is also without foundation, or at best is a clajm
to acute short-term toxicity. A brief review of acute toxicity g
sufficient information to do so in SDS) finds similar relative tQ
LD50 and LC50 depending on manufacturer and foam t
environmental effects of each foam need to be asses
term toxicity (the most basic and often-quoted measu
chronic toxicity effects, as well as environmen i

dOverlap in values such as
g potential health, safety and
s-of not only their acute short-
the potential for long-term

ich have so far rarely been

considered.

A further argument levelled against fluorine-fréefggmsyxagain based on no consistent, verifiable
evidence has been that so much more WI|| nee ¢\applied and more frequently in an incident
Even if it were to be necessary to useh yations or larger amounts (on very

infrequent events), the resulting shgt# receVerable and naturally remediating damage is
preferable to permanent pollutio e no prospect for recovery or break down of
persistent contaminants and repre efm threat to the environment.

In comparison to fluorine-free foam u
compounds reportedly m
formulas to achieve the sg

any person, corporatjon or organisation carrying out an activity must take all reasonable and
practicable measures to prevent or minimise the potential for the activity to cause environmental
harm, having regard to the current state of technical knowledge for the activity and other relevant
matters. Failure to comply with the GED obligations under the legislation could result in statutory
action by the regulatory authority. Similarly knowingly causing environmental harm through the
release of a pollutant is an offence that can result in statutory action by the regulatory authority.

Sites that carry out their activities under licences required by environmental legislation may also
have additional specific obligations to comply with licence conditions regarding how they carry out
the licensed activity and what they are permitted or not permitted to release to the environment.
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All firefighting foams have the potential to cause environmental harm, particularly in bodies of
water through impacts by BOD, acute toxicity, chronic toxicity and release of contaminants of
serious concern, including highly persistent, toxic fluorinated organic compounds. All reasonable
and practical steps must be taken to manage and mitigate that risk. For firefighting foams it is
now becoming clearer what constitutes the current state-of-knowledge and best practice
regarding the management options, risks and potential impacts.

The Managing Firefighting Foam Policy takes into consideration the current state-of-knowledge
as of November 2014 (including recognition of the gaps in that knowledge) to set out what is
currently considered the basic environmental considerations and standards that need to be met
by the suppliers and users of firefighting foam so that the user (who carries the bulk of the liability
and risk) can achieve best practice and meet their obligations.

The Policy review and drafting process has taken into account the various and often competing
considerations that the user faces in achieving a balanced and practical

requirements.
9.1 General compliance timelines

S|gn|f|cant risk to human health and the environment. User
foams and if so they must be taken out of service immediate
the origin or type of foam is in any doubt the user musf
composition against the Policy standards and

Foams containing long-chain fluorinated organic
and higher homologues must be replaced as
C6-compliant foam. While this is being implg :
soon as possible to prevent releases of foam tg/AHe grjvironment. Note that new generation pure
C6 foams must be fully contained, isC
of water, soils or groundwater) an tes must be properly disposed of.

g-Such as PFOA, PFOA precursors
cticable with a fluorine-free or

9.2 Up to two years for la acilities to comply

Where significant change
environmental legislatio

contain all release
interim measure

If there are |
operator of
of the state®
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