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About today’s topic 
• Contaminants of Emerging Concern (CECs) 

– Pharmaceuticals and Personal Care Products 
– Microplastics 
– Unknown compounds: Non-targeted analysis 

• SARS-CoV-2 
• Wastewater-Based Epidemiology 
• MCES activities 
• Summary 
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Faster biodegradation during biological wastewater treatment 

Bio degradation kinetic constant (kbioL, L/gMLSS d) 

Persistent 
kbtol< 0.1 

Carbamazepine 

Sucralose 

Acesulfame 

Clofibric acid 

Ciprofloxacin 

Ofloxacin 

Moderate 
0. 1 < kbiol< 10 

DEET 

Gemfibrozil 

Benzafibrate 

lohexol 

Clarithromycin 

Li neomycin 

Metoprolol 

Propanolol 

Tetracycline 

Rapid 
kbiol > 10 

Acetaminophen 

Estrone 

Caffeine 

Bisphenol A 

Estradiol 
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Contaminants of Emerging Concern 
• Pharmaceuticals and Personal Care Products 
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Microplastics Particle Flow in WWTPs 
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Granular Fragment Fiber Film 

Microplastic Shape 

Back washing water :;; 14% 
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Grit Removal 
Primary Sedimentation Biological treatment Secondary Clarification 

Primary sludge ~63% 
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Sludge Treatment l 
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Contaminants of Emerging Concern 
• Microplastics 

Sun, J., Dai, X., Wang, Q., van Loosdrecht, M. C., & Ni, B. J. (2019). Microplastics in wastewater 
treatment plants: Detection, occurrence and removal. Water research, 152, 21-37. 
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Sampling 
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Data Pre-processing 

Detect Peaks 
Subtract Blind 

Replicates & Grouping 
Bui ld Profi les, Series 

Retention time 
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Prioritiziation 
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Time 
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Databases 

Identification 
Database, Suspect Search 

Assign Formula, Fragments 
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Contaminants of Emerging Concern
• Unknown compounds: Non-targeted analysis 

Hollender, J., Schymanski, E. L., Singer, H. P., & Ferguson, P. L. 
(2017). Nontarget screening with high resolution mass 
spectrometry in the environment: ready to go?. 
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SARS-CoV-2 
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Excreted 

SARS-CoV-2 

••• • ••• • ••• ••• • •••••• 

... 

Measure SARS-CoV-2 
in influent 

Virus Load in 
sewer 

RT-qPCR 
and 

• sequencing 

WWTP 

Ahme-0, \V,, Angel, N., Edson. J., Bibby, K., Bivins, A., O'Brien. J. \V., ... & Tscharke, B. (2020). First confirmed detection of SARS-CoV-2 in untreated 
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 Wastewater-Based Epidemiology – SARS-CoV-2 
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A representative com posite son1ple 
of row influent wastewater is 
collected at the wastewater 
trea tment plant. {WW Sampling) 

"'· n,e concentration of SARS-CoV-2 
viral RNA in the sample is measured. 
(WW a nalysis) 

This concentration is m ultiplied by 
the daily flow rate of wastewater to 
obtain the doily moss load of the viral 
RNA. (Moss load) 

4. The doily viral moss load is divided 
by the doily moss of v ira l RNA 
excreted per infected person to 
estimate the total number of 
infections in the community served by 
the treatment plant. (Infection rote) 
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CURRENT TESTS WORK 

0 Aswab ta~ ollht, id 

of I hc.- thro.1 Titti s mp c 

ol. l)ll'IVII s. no ... or Ill(- bkk 
then r.enl 10 Ill l:t to ti! t 

VlltttSIRNA 

RNA olthPYlr I n11xtratt danclpunl•d Aoenr/ 

lie IU'l,cnpllM CO!TV,tflS "'" RUA 10 DNA 

lhe llNA m.c!Xl.,,.,thpr en, cton1ofllNAd ~d 

0 to to cha ,ct r,,u partsoflhc!v •u.ONA R.-p at.a 

heating U,en cooli ONAw h thne m1n,cr 61'4 a Dl'lt, 
bli :ig l!n:yrr1e 1Mke mllllionsof COPlf'~o! vi ONA.. 

• • 
• 

• 

Ruo c ce dye mo c es l')dtothc-vnu-.DtlA as 
copicd 8 I ngm kC$ 1hcmg l O I mor.llg l,wh h 

u ed t conft It l)fe-tl!nc~ol the VlrUS In !he sample 

POSITIVE ANO NEGATIVE TESTS 

Tiw luornw,,_ incn:t~s • mortt co9<n of I 
a prod11(,,td CfO\W'SllC I IM~thold t 

po , Uthe t , noO»Ac·~rs11ttT10C:lC'and 

hlhrcshold lrr.chcd I I aw_ihetnt oe •~ 

POSfTT\I[ l((GATIVI. 

.. 

© Andy Brunnlng/Compound Interest 2020 • www.c0mp0undchem com I Tw1t1er; @compoundchem I FB. www.facebook.com/compoundchem 
This graphic 1s shared under a Creative CommonsAltnbullon·NonCommerctal· NoDenvatives-4 0 licence 

✓ 

ISSUES WITiH TESTING 

( 

( 

( 

Ii"~" ,..,nt, 
clf!A7'"-1 ,.~IQ l:l IM)t!'f C'IY.Jf'.,r 

TIHi-COMSUHIMO 

FUTURE TESTS 

,. • • • ~Id t ,1:1 o~;r;cn.,:'.; ~'1l ll'!~•t1t ar,1 • 

U'U ll!S I Mffl~-­
lt-~IS I ._IL00lif'at4!11Ul:>Odl,n1~~II w <Andol 

-
�: iljJ •~t*il:-') 

1 ,,~l=(:ll.;r1~•N!IOl'llhe'LU'i!At"'ot 

_, . 
t,ry , . ...,....., 11!,C,. 

i,,.o,01 ...... 

dew?c;p,rlitflt ll'l&'u buC ~s.ac • 

@@@0 
ev M( .. 0 

) 

) 

) 

METROPOLITAN 
COUNC I L 9 



BIO 
BOT 

�- :11;~1 
_____._ .. - T .' •• .T- ~ ~ -••" • 

,·.-·- -~ 
-~It' 

HARVARD 
HUMANITARIAN 
INITIATIVE 

UNIVERSITY OF MINNESOTA 

Driven to Discover ' 

METROPOLITAN 
COUNC I L 

  
  

  
    

    
      

MCES Activities 
1. Biobot/MIT 
• Measure SARS-CoV-2 in Metro WWTP influent 
• > 150 WWTPs across the US 
• Estimate community infection rates 

2. University of Minnesota 
• Civil, Environmental, and Geo-Engineering Department 
• “Monitoring emerging viruses in Minnesota’s urban water cycles” 
• Follows previous collaboration to quantify RNA fragments in wastewater 
• Builds local skills, facilities, and expertise for future WBE efforts 
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URBAN COMMUNITIES 

Sampling locations: 
centralized wastewater utility 

influent and neighborhood 
pumping stations 

LABORATORY 
DATA: Viral 

abundance and 
genomic diversity 

Composite sampling of 
co1mmunity wastewater 

at multiple points in time 

IRURAL COMMUNITIES 

Sampling locations: 
polluted surface water 
and po int sources 

Community wastewater 
represents a snapshot of the 

status of public health and 
allows early detection of 

outbreaks 

MODELING: 
Process-based virus fate modeling 

Statistical modeling 
Data-driven predictive modeling 

• Current status of endemic disease 

OTHER DATA: 
hydrological, water 
quality, population 
biomarker, clinical 

• Early signals for ,detection of disease outbreaks 
• Spatial and temporal variations of viral abundance and diversity and prediction of "critical locations" 

and "critical times" for future outbreaks. 

Xagoraraki, I., & O'Brien, E. (2020). Wastewate r-Based Epidemio logy for Early 
Detection of Viral Outbreaks. In Women in Water Quality (pp. 75-97) . Springer, Cham. 
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 Summary – Wastewater-Based Epidemiology
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RT-qPCR 
- measuring SARS-CoV-2 RNA 
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Questions 
Larry Rogacki 

Assistant General Manager, Support Services 
larry.Rogacki@metc.state.mn.us 

651-602-8225 

George Sprouse 
Manager, Process Engineering 

george.sprouse@metc.state.mn.us 
651-602-8771 

Steve Balogh 
Principal Research Scientist 

steve.Balogh@metc.state.mn.us 
651-602-8367 
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