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Defence is undertaking a national program to review,
investigate and implement a comprehensive approach to
manage the impacts of per- and poly-fluoroalkyl substances
(PFAS) on, and in the vicinity of, some of its bases around

Australia.

Defence is undertaking environmental investigations in

accordance with the National Environment Protection

(Assessment of Site Contamination) Measure 1999 (NEPM).

There are three main steps to the investigation process:

* Preliminary Site Investigation (PSl),
» Detailed Site Investigation (DSI) and

« Human Health and Ecological Risk Assessment,
where required.

@ [nvestigation Site
@® Management Site
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Health risk assessment approach Coffgy')
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Risk drivers / Key exposure pathways
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Exposure Pathways

Ingestion of Potable Groundwater
Ingestion of home grown eggs

Ingestion of fish from local waterways
Ingestion of home grown green vegetables
Ingestion of home grown beef

Ingestion of home grown tuber vegetables

Incidental ingestion of groundwater used in home...

Ingestion of chicken/duck meat
Ingestion of home grown root vegetables
Ingestion of home grown livestock milk

Ingestion of crustaceans

Incidental ingestion of surface water during swimming in...

Ingestion of home grown fruit

Hazard Quotient
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The 4 Step Risk Assessment Process

Hazard

Identification
— > R

What health problams
are caused by the

pollutant?

Dose-Response
Assessment

problems at differant
EXposuras?

Exposure

Assessment
How much of the pollutant
are people exposed to during
a specific time pariod? How
many people are exposed?

Risk
Characterization

What is the extra risk of
health problems in the
exposed population?
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Population wide information Coffgy')
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Table 4.2.8: Suggested values for drinking
water intake (L/day)
. . . Group (L/day) =
» Data available for serve size, frequency of consumption P T ——— )
and home_g rown E?er;:ian:tdu:aomen} Short/medium term exp-o;me* -
90" percentile 23
H 11 H ] H 95" percentile 28
» Defensible “typical” scenario e Eeioiicut :
Tropical climate Moderate work. 10
. . . Lactating women Mean 1.8
» Cultural, climatic and land-use impacts the relevance 90" percentie 35
95" percentile 4.2
Child® Mean 0.4
Persons 2 years & over - Mean serves of fruit(a)(b), 2011-12 (2 year old) 90" percentile 0.7
Senves 95" percentile 09
254
2.0
1 serve =150 g
15 (a) Based on Day 1. See
Glossary for definition.
104 (b) From non-discretionary
sources.
05 1 Source: National Nutrition
and Physical Activity Survey,
0o 23 48 911 1213 1418 1950 5170 7;years 2011-12.

Age group (years)
= Males = Females

A presentation to Battelle Baltimore
17 April 2019



Site specific surveys
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« Surveys distributed by emai ,
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* Questions covering water source,

use of water on property, useI of
surrounding land, use of loca

waterways.

« Some groups approached to
complete survey over the phone

or face to face.

* Results applied as a guide to
pathways and frequency.

Australian Gevernment

¥* Department of Defence

RAAF Bage Richmond
Environmenggl Investigation

2017 Water Use Survey

About the investigation

The Desarinuni of Defence IDeferce] has CUMMmented 5
detaited enwironmenta) Investigatan, ts battar undarstong
Une Mt e and extes 1 of Pper-and puly-Tluorasl g
Suastances [PFAS) an and in they ViCTlly of RAAF Base
Ricamand ("t1a Bazn"), Tha mvestigation will take
sparaximately 12 mont1s to complete,

The Base has a vistory of Lsing lagacy AqueaLs Film
Foning Faam [AFFF) fu Sy i fight™y
SHUations and far fire figntar 12ining. 14 2004 Defonce
pommenced shasng oul ts use of tagacy ARFF. containing
perluoroociana sulfanate (PROS) A4y Ferfuaroactanais
acid (PFOA] a5 active “agredients and fransitieed to 3 mo

e
EINIrOmenlally safe prudy e,

ey TEhani4C SRProAch o manage fac fmasets of P
resulling Irum the fy starical use of AFFF, lormstion v jhe
MREAGal 1 231 b kot 2 on e Dtenes e at.
http./; defy gov.au/Envir

/
Why is Defence conducting this Survey?
AZCOM Australia Pty Lo on baaaif of Detance iz
undertz <ing the environimeatal investigation, includirg ths
Water Use Survay. Tac purpocs of SUray is to collact
infarration about tocal droundwater, ainwatar tank ang
Sirfaea watar use ta assist with the “wastigation.
How to complete this survey?
The suvey can ae suomitted in N mber of ways;

ONLINE  Complete tha antine stirvay ot
hnp:h‘www.defence.gnv.au/emimnmemf
Pfas/Richmond

EMAIL  Please sps survey attacred 31d submit by
#mail to richma nd.defenceaecom, com

POST Complate i Tealy pad survey, seat aqd
past ireply paid cupriaaf)

PHONE  Cofact ihe Comniunity Hallfre on

1800 769 221 and wa g g oL ta complate
the strvey ver t7e pgna,

IN PERSON Acammunity walk-in zessian will ba

Teld at tre Stan Stevens Studig -
Hawhesaury Liarary, 500 Gearge ircet,
Wiadsor, NSW frum Torn ta 7am o
Thursday ¥ Seatember 2017, poragnnel
will b an 9319 0 assiet you o Tplat 1g
your Water Use Survey and ‘i~ rstion
FOUIIE inwestigaton wil ac ava Tasle.

Thank yat far gL+ assistanes,

How will Defence manage your survey
response?

The information is beng callocicg Sy AECOM on, bahalf
ul Deferce. The wovsion of s Informativ s volutary,
MyoL choase ta sarvcipaia in the g, Ay, it wll aelp
Defence collect data antocal water o,
OF Bras1ig the eimiro tmentat ioves, watian mports,
These regarts will ba publshed on the Defence wossite
and include data i the suvuy respanses, Names and
addrasses of survey ~esandents wil NOT o weluded in
the repo-ts

Se practives, as pat

Ihe infarmation you provieds may b sqared win
Deferce’s techn'cs advisors, relevany New Syuth Wales
and Commonwealts agencins agg Orgadisatians, ang
BUSNESS £1ities ectly inuglund it “Esponse to any
pole sl inosets @ groundwater, Such Gigansalivng
fmay ncludz, but are nat limited to. May Environmest
Pratection Authority [EP4), Nawy Department of Prima~y
Indusiries, NSW Foos dutnory, Syiney Watar, NS
Departmant of Bramiar and Caainet, N5y
Heattn ang Hawrkasbury City Covncl,

Usapartmant af

10 t92ir personal infarmation ang 0w any adhvidual
s BBl U v Ui porso 1t e gt o srmended,
The Defence Privacy Fol'ey alsa conpane infarmation
for indivichuals, on 0w io make 5 privacy comolaint (a
Defence 1 iney cans'er Defence T8y have braachad

the Aust-alian Priacy Pencigle
Office ta be o
defence.gov.ay

25 The Datence Privagy
lacted by email gt defence. priva cyfd

Defording Aussrata an s Nalony Intorasis
v dofenica. go.ay

ATETRA TECH COMPANY
Stakeholders
Events total
Stakeholder distinet ot
133
fde 1A 133 133
Inside
118
Town water 118 L
own wi
28
28
28
Tank water
21
21
Vegetable garden 2 i
Fruit 18 =
T 18
18
Flooding/ drains = i 14
Mumber: 1-3 1: = 13
in ground 1 11 11
11
Concrete 5 10 10
Plastic 113 113
113 133
Other Ty 133

Total Event search

Unknown

Yearly

Twice a year

Once every 2-3 months

Monthly

Weekly - Fortnightly

Daily

o

. B g 10

Number of households surveyed

12
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Methodology to establish exposure concentrations Coffgy')
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Manual methods of targeted sample collection

Terrestrial Aquatic

Soils Sediment
Bore water Surface water
Vegetables and fruit Plants
Eggs Molluscs
Livestock serum Crustaceans
Birds (opportunistically) Fish
Mammals Reptiles
Analysis of

« 28 compound suite

- Edible portions
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Composition coffey D
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~0Q\'b6@ &é?(s&é’ &
« Plants and invertebrates reflect PO A & & e
\\“@ *o“@ \\“@ \\(’0 RN < : rb‘é \\?5‘& 3 & ¥ L
soil and water A S RS R R
0% H Perfluorooctane
10% sPqugnate (P'::OS)
- Other animals reflected 200/ " oot (ress)
. . _g ’ Perfluoroheptane
bioaccumulative pattern 2 l _sulonate (oS
5 40%
« PFOS and PFHxS dominant ¢ ., o
9 W C6-C8 PFCA
& 60%
 PFBA and PFBS in plants . I = >C8 PFCA
g 80% [ M >C8 PFSA
* Multiple compounds in o - — l R R
invertebrates o0 H ™ B = . B e = -

Coastal site Inland site

PFOS + PFHxS accounted for most of the PFAS detected

« Almost exclusively PFOS in fish
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Concentration (pg/kg)

PFOS in Biota by Category

10000 100%
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@

1000 o @ percent detected 80%
70%
100 60%
50%
10 40%
30%
1 20%
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0.1 0%
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Intake by food type — Fish and aquatic invertebrates Coffgy')
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Seasonal Concentrations

Comparison by Fish Species in Katherine River 100 1800
=)
S %0 20 . 1600
=
B a0 = . 80 . . 1400
i o0
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C 250 g L4 1200 o
=] ~— L ° O
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Date
e Carnivorous fish —Katherine River Flow
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Intake by food type — Fruits and vegetables

coffey ?

ATETRA TECH COMPANY

Fruit Vegetables (ex-greens)
_35 3s ,
O Non-detects op ) =
% 3 CIIEEEED % 3 © O Non-detects %‘0 6
% 2.5 X Detected =55 X Detected 2 .
o s c
5 2 s 2 X =
s X b i
§ 15 S 15 c3
c e e
S 1 S o 2
805 & & 2
o 05 ¥ Q O 1
o 0 o o
0
0 50 100 150 200 250 300 0 20 40 60 80 100

Numberof samples Numberof samples

« Very rare detection in fruit
* QOccasional low detection in root / tuber vegetables

 Frequent low detection in leafy greens, correlating with water concentration

Vegetables (Greens)

O Non-detects

X
>s< X Detects
a X
XXXX X
(@1ID)
10 20 30 40 50

Numberof samples

A presentation to Battelle Baltimore
17 April 2019

12



Intake by food type — Eggs

coffey ?

ATETRA TECH COMPANY

 Most samples detected PFOS

« PFOS dominant, but some PFHxS and
traces of other long chain

« Unreliable correlation to water
concentration

« Chicken behavior lends to high PFAS
intake

Eggs

lll--- 2

<1 (1,11] (11,21] (21, 31] (31, 41] (41, 51] (51, 61] (61, 70] > 70

PFOS concentrationinege (pe/ke)
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Intake by food type — Meats Coffgy‘)
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Bird meat
Meat
< 70 c 10000
S S
o -+
s 60 ©
2 X £ 1000
8 _ 50 + Goats ]
g ¥ A € &
S 40 ;é Cows S < 100
X 3 v o
T - A Bulls x =
+ Q L +° 10
S E o A % Sheep T 9 ¢
re £ o Pi 8 & 1 : ® Domestic
- 10 s 183 L =
g : - wild
qu_J 0o QX o 0.1 P
< 0 2 4 6 8 10 12 = 0 0.1 0.2 0.3 0.4 0.5
Approximate PFOS concentration in water (ug/L) B Approximate PFOS concentration in water (ug/L)

« PFOS and PFHxS dominant

» Detectable in most serum samples

* Reasonable correlation to associated water concentrations.
* Higher accumulation in birds than mammals.

« Domestic animals potential show lower concentrations than wild / feral animals

A presentation to Battelle Baltimore
17 April 2019 14




coffey ?

ATETRA TECH COMPANY

The 4 Step Risk Assessment Process

Hazard
Identification

What healthcl:.!ruhlemE

Concentration
Q000

Mass/meal >
Qe

F
00000e@

Source Q
QO QQOQQ

O

are caused by the
pollutant?

=591 what are the health
problems at different

Dose-Response
Assessment

exposuras?

Exposure

Assessment
How much of the pollutant
are peapla axposed to during
a specific time period? How
many people are exposed?

%
Qoooooo
®

Risk
Characterization

What is the extra risk of
health problems in the
exposed population?
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Risk drivers / Key exposure pathways coffey >
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Hazard Quotient

Ingestion of Potable Groundwater

Ingestion of fish from local waterways

| Site 1
Ingestion of home grown green vegetables | .
o ot Site 2
Ingestion of home grown beef .
, Site 3
Ingestion of home grown tuber vegetables .
Site 4

Incidental ingestion of groundwater used in home...

Ingestion of chicken/duck meat

Exposure Pathways

e
—
Ingestion of home grown eggs ‘F
|
—
—_—
'
I
—
Ingestion of home grown root vegetables
Ingestion of home grown livestock milk |
Ingestion of crustaceans L
Incidental ingestion of surface water during swimming in... |
'

Ingestion of home grown fruit

Eating home raised /wild
Eating poultry eggs meat

Eating home grown fruit
Drinking water

Swimming
Non-potable domestic use

Eating aquatic biota Eating home grown
vegetables
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« Assumptions and communication about diet make a big difference to the apparent
risk, and the community confidence in risk assessment

« Targeted biota testing can be useful to validate a conceptual site model, and refine
a risk assessment

« Some food types have been consistently demonstrated to be low risk

« Home grown foods and locally caught foods can lead to an intake of PFOS above
precautionary target levels in contaminated communities, under certain scenarios

A presentation to Battelle Baltimore
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