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Example 1

PFAS

Poly and perfluoalkyl
substances
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Oakey residents fear contaminated groundwater from
aviation base may have impacted town water supply

By Isobel Roe
Upcated Thy 2 Jun 2096, 1251pm
There are growing fears in the southern Queensland Darling Downs

community of Oakey that chemicals in the town's groundwater have
also affected the town water supph -

Williamtown chemical contamination fallout

Department of Defence
recommends not drinking
groundwater in investigation
area (Department of Defence, 2014)

Coverage of the Williamtown RAAF chemical contamination from ABC Newcastle.

NSW government adds
recommendation for limited
consumption of home
grown produce in

contaminated area (NSW EPA,
2016)

Fiskville report: Firefighters deserve 'justice' over toxic CFA
training facility, report finds

Upoiated Tue 24 May 2016, 5.00om




What are PFAS?

PFOA PFOS
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Conecntration ng/g

Incident 1:
Decatur, Alabama

PFOS in Biosolids (3M, 2001)
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In 2009 EPA found elevated
levels in soil renner, 2009)
Accepted waste from
fluorinated chemicals
manufacturer (3M, Daikin),
one user (Toray Fluorofibers,
metal platers and landfill
leachate (Renner, 2009)

Applied fluorinated
contaminated biosolids >10yrs
Contaminated local drinking
water wells (Renner, 2009)

25% exceeded the USEPA

provisional health advisory limit
(USEPA, 2009)



Incident 2:
o Sauerland, Germany

+ Industrial waste with high I /%

concentrations of PFC was
manufactured into a soil o .
improver by a recycling ,
company and spread by farmers

on agricultural land of the rural oy =
area Sauerland, and led to ‘ £ S
— substantial environmental v

pollution winem, 2009y

y - 50,000 to 5 million

* In parts of the affectgd area,  people exposed to
perfluorooctanoic acid (PFOA) g | ted PFOA f
concentrations in drinking water | elevate or
were > 500 ng/ L witheim, 2008) o y ears __________________



Plant Uptake (echner, 2011)

Cucumber

Potato Carrot

Transfer Factors
. [Plant]/[Soil]

e PFOS 0.36 PFOS 0.38 PFOS 0.17
PFOA 0.40 PFOA 0.58 PFOA 0.88

Transfer from “soil to crops” provides a possible explanation for the presence
of PFCs in foodstuffs and human body (Stahl, 2009).
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PBDE bans

Health Investigation Level
PBDEs in Soil
2013

Ingestion of soil
Ingestion of home-grown produce

Dermal adsorption

Schedule B7
|

ubs/actionplans/deccadbe.html
i on Wednesday, April 28, 2010
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APPENDIX A5 |ganic Pollutants (POPs)

The Derivation of HILs
for PCBs and PBDEs




Bioaccumulation and Toxicity

12 A B Sweden (Meironyte et al, 1999)
B Australia (Toms et al, 2012)
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H Mean ) PBDE concentrations in human milk from Australia and Sweden

Endocrine Disruption:

Thyroid hormones (Johnson et al 2013)
« Significant in growth and

development

Reproductive hormones (Liu et al, 2011)
« [Effects to testosterone and

estrogen regulation

Hepatic and neurodevelopmental

effects (ATSDR, 2004)



Present in Biosolids

B BDE-47

EBDE-99
4500 1

4000
3500
3000
2500
2000
1500

EBDE-209

ETotal PBDE

Capable of Transfer
to Grazing Animals

1000
500

Concentration ug kg-1 dw

S F PPy

Persistent in Soil

& & X

JOURNAL OF

AGRICULTURAL AND
FOOD CHEMISTRY

J. Agric. Food Chem. 2010, 58 3077-3064
DO10.1021Y9034456

Persistence of Polybrominated Diphenyl Ethers in Agricultural
Soils after Biosolids Applications

" ' . . 4
Narasa A Axowane,’ Lavwa L McCosnerr,” Avsa Torrexts,®' ano
Mark Ravmez?

"University of Maryland, Deparime

Civil and Environmental Eagincering, 1153 Martin Hall
Unnversity of land 20742-3021, ' United Sta f culty

LY s Departmi iculture,
t

and
Yistrict of Columbis Water and Sewer Authonizy,
shingtoa, DC 20002

Ths study examines polybromnated dphenyl ethers (PBDE) levels, trends in biosolds from a
wastewater treatment plant, and evaluates potential factors goveming PBDE concentrations and the
fate in agricultural soils tertiized by bicsolids. The mean cencentration of the most abundant PBDE
congensrs In blosolds () BOE-47, BDE-89, and BOE-209) generated by one wastewater treatment
plant was 1250 + 138 ug/kg d.w. with no signilicant changa in concentration over 32 Months (n «
16). In surlace scil samples from the Mid-Atiantic region, average PEDE concentrations in soll from
fislds recaiving no biosclids (5.01 = 3.01 xg/kg d.w.) were 3 Umes lower than flelds recenving one
application (152 £ 102 ugkg dw.] 8nd 10 limes lower than fields Mat had raceived mullipie
applications (53.0 = 41.7 ughkg dw.). The cumulative biosclids applicabon rate and soi organic
carbon were with and of PEDES in soil. A moded to pradict
PBDE concentrations in soil afler single or multipie biosolids applcations provides estimates which
fal within a factor of 2 of observed vaues

KEYWORDS: Polybrominated dipheny! ethers; biosobds; soil
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Actual half-life
unknown
Elevated levels 20
years after last
known application

What are the legal implications of applying
biosolids that contain PBDEs to land?

[

Fate of Higher Brominated PBDEs in
Lactating Cows
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* At what point is there
serious or irreversible
damage?
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Xxample 3
microplastics




What’s entering the WWTP system?
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There are thousands of consumer products
that microplastics particles are incorporated
and this is a worldwide issue.

* Per capita daily emissions (USA, 2009)
| « 2.4 mg/person/day i
| « 180 particles/person/day
.+ Annual emissions (USA, 2009)
' « 267 tonnes

« 2.0 x 10" particles (20,000 billion

particles) (Goiun, 2011; 5Gyres, 2013)




FTIR Imaging of B RMIT
Microplastics

Agilent FTIR Imaging System

» There are currently no standard methods to
quantify microplastics in the environment
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FTIR image, show polypropylene distribution
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Data courtesy, Prof Jes Vollertsen, Aalborg Uni, Denmark. KE irons
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