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Analysis of illicit and abused drugs, pesticides and PFCs in sewage sludge

SEWAGE SLUDGE SAMPLES
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Basin . 3 1 o Y o)
name | type | equivalent [(m* day™) Treatment Treatment 7
g LL1 D, I 196167 53500 Pre + BIO + DeN ANA+BFP i
i
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E6 D 46847 6670 Pre + BIO ANA+CF and settling
x| 0 D 80000 | 15000 Pre + BIO ANA+CE DeN'i denitrification; .
) T=Tertiary treatment: microfiltration, osmosis,
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Analysis of illicit and abused drugs in sewage sludge

CONCENTRATIONS FOUND IN SEWAGE SLUDGE SAMPLES
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A Total amounts of target abused and illicit drugs and metabolites= 138-1560 ng/g d.w.
Mastroianniet al. J.ChromatogrA (2013)1322: 2937.



Analysis of illicit and abused drugs in sewage sludge

Occurrence of target  analytes in sludge samples

Frequency of detection
of target analytes in sludge samples (n=15)
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HER, 6ACM, LSD and OH-LSD were
not detected

The most ubiquitous compounds
were METH, EDDP and THC (Log
Kow>3) (100%), followed by COC,
EPH and CBD ( 80%)

The most abundant compounds
were the cannabinoids (median
concentrations ranged from 78.4
ng/g d.w. (OH-THC) to 168 ng/g d.w.
(CBD)), followed by EDDP (45.6
ng/g d.w.) and METH (15.9 ng/g
d.w).

The remaining compounds
presented median concentrations
lower than 6.6 ng/g d.w.

Mastroianniet al. J.ChromatogrA (2013)1322: 2937.



Analysis of pesticides in sewage sludge

Average concentration (ng/g d.w.)

CONCENTRATIONS FOUND IN SEWAGE SLUDGE SAMPLES
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Analysis of PFCs in sewaqge sludge

CONCENTRATIONS FOUND IN SEWAGE SLUDGE SAMPLES
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Analysis of PFCs in sewaqge sludge

Results and discussion

OCURRENCE FREQUNCY IN THE 15 STPs

0/.) L-PFOSPFHpA PFNA, PFOA,
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National Sewage Sludge Repository at ASU (NSSR)

A >200 WWTPs

A Representative of 16,00(
plants

A Unbiased national
estimates

A>10% of U.Sopulation
A>32M people

AlLargest most studied archivin
the U.S.

AAnonymitythrough size

AE.g.:~200,000 kgyr of
antimicrobials to USoils

Halden 2014.Environ. Sci. Technaelamn ¥ ny %X ocnobocwmwMm
Venkatesan &lalden 2014.Environ. ScPollut Res22 (3), 15771586.



Pharmaceuticals in NSSS collected in 2001
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ASU Human Health Observatory (HHO)

A ‘A globally shared resource at
ASU

A Environmental samples

A Wastewater, sediments,
sludge, surface water,
plants, dust etc.

A Human samples
A Urine, blood, serum etc.

10

Venkatesan &lalden 2014.Environ. ScPollut Res22 (3), 15771586.



Using Sewaage Sludge Analysis as a Diagnostic Tool Informing Chemical

Regulation

Abundance
Low (12) Medium (100) High (11)

A123 chemicals

A55 potentially
bioaccumulative
chemicals

A93 % halogenated

A8 priority chemicals
A3 BFRs
A3 Surfactants
A2 Antimicrobials

Bioaccumulative Chemicals
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Venkatesar& Halden, 2014Sci. Reps, 3731.
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Epistemology of contaminants of emerging concern and literature @mm{m

meta-analysis

Rolf U. Halden b+
HIGHLIGHTS

* Meta-analysis of 143,000 papers
reveals common  pattern  of
emergence of contaminants.

¢ CECsemerge from obscurity to height
of concern over a period of 14.1+3.6
years.

e [t typically takes 14.5 £ 4.5 years fora
CEC to descend from the peak of con-
cern to a new, lower baseline level.

¢ Regulatory actions are shown to play
an important role in managing con-
cern over contaminants.

GRAPHICAL ABSTRACT

' Mitigation Mitigation
Hegulation Regulation

E Peak1 Peak 2
=
- [ g g 1 g 2 g
e | @ A 8 @ a
£ %3 8 S & 8 g
€| < =] o S S o
Eﬂ' 1= ol = fal




Where is the Value in Sludge?

City of 1M people:
metals & Pin sludge
=> $13M/y

Ag>Cu>Au>P>Hed>Mn>Zn Ar> Al > Cd > Ti...

ES&T 2015, 49:9478188



