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HELLO EVERYONE!

s WRGE e e —
[—“m(;ﬁ:\;f the best toolis for predicting CPV'D'19 outbreaks? Sewage.
i d attention to the value of wastewater
The pandemic brought renewé lon 2 isaie
monitoring for tracking pathogens and mitigating € %
BYPRIYANKA RUNWAL )
A noxious odor hits me as soon as | step I.
screening building at the Stickney Water Reclamatm G
world’s largest wastewater treatmentg}'jfg’cﬁl‘ljygsl;"i{f«;l_?fia.t_vEd Q}ItSl ?}0
Chicago. In this industrial-looking brtck}iﬁﬂamgwithexrﬁosedwp pes,
conveyer belts, and clunky ma&hiﬁeﬁ!%are chamb.gé.:garwlng raw
sewage—mostly from people's{_homéfv‘_i-«ftlj_’ét’g\iill be sigre?p!ed to remove
plastic, rags, metals, and other débris. $ES TR
Standing next to me, op Fatior
whirring sound. “You're goit\g

n the Westside fine
n Plant—one of the

b

mmings, listens fora

ih/g he tells me, as

b
415‘.’

i

every five minutes :a. thin yi five tablespoons o-f
'*-g%Qféwater. Over 24 hours each day, this
e

turbid, dark—grax,l,;-rzgmi atqd! ,

auto sampler will*‘é‘ﬂrﬁ'ptyﬂguw;;g wage, into a five-gallon plastic jar and
staff biologists will then test™ !:Lef’]a{’s* gontents for toxic minerals or
compoungds. that could harm micr’iiEf"}ijﬁﬁeeded to clean and process the

wastewéﬁ{eﬁr ﬁngge_ﬂj;s release into the’Chicago Sanitary and Ship Canal.
inge Margh:20203mwhen the COVID-19 pandemic began, scientists
{g o S“ Bisl{ilgrf!hgfgiu treated wastewater samples to search for
fragment; qf‘({hiﬁﬁl{‘g;govz virus shed in the feces of infected patients,
et el vidé early warnings about viral outbreaks. Virus
se for roughly four to six days in wastewater before

f'pr
an area see 28 §* ptick in clinical cases. Communities and medical
providers canitfierefore use wastewater data to predict local surges and
ramp up testing and vaccination efforts.

Early work was so successful that in September 2020 the U.S. Centers

for Diseasé Control and Prevention established a National Wastewater
Surveillance System, partnering with dozens of treatment plants across
the country and funding wastewater surveillance for SARS-CoV-2. By
February 2022 CDC funds were supporting programs at more than 400
sites across 37 states, four cities, and two territories, although the
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coverage remains patchy. With funding guaranteed until 2025, the goal
is to reach all 50 states, says cDC project leader Amy Kirby, and to
expand the data gathering to include other viruses such as influenza and \
norovirus, the food-borne bacteria Escherichia coli, bacteria that have\
become resistant to antibiotics, and the fungal pathogen Candida auris.
Initially, public health officials were skeptical of efforts to surveil

wastewater for SARS-CoV-2, notes Rachel Poretsky, a microbial ecologist
at the University of lllinois Chicago. Some were concerded that chemicals
in the sewage would degrade the virus’ genetic n(ajterih?:‘:»whHe others

doubted it was possible to sequence distinct viral matérial.derived from
wastewater. S

* k& :
Firstly, let us highlight some words and see'their 16_51’11_!11_2,5: g AL\
One of the best tools for prediglﬂgCDVID-‘i Qoutbl-é}‘gs? Sewage.
The pandemic brought renewed’attentibn to the Value. &f wastewater

Ly a3

“
et S e
ors

monitoring for tracking patho éns and {in dise’,&ééjﬁfﬁ

e j 3}\ e
: ! tep: 5;hé Westside fine
screening building at the Stigk é9, Water Reclamation Plant—one of the
world’s largest waﬁféWaterﬁtrea ment facilities, located outside of
Chicago. In thls/lndus < 'Rih!'....brick building with exposed pipes,
conveyer belts, and 'tlunkyLin hidery are chambers carrying raw
sewage—mostly from people’s Homes=—that will be screened to remove
plastic, Jgﬁ;f_;_;j:m_etals, and other debHs.*"

by
{

&

tégaing to hear the pump running,” he tells me, as
i;axthin Suction pipe extracts five tablespoons of
-gray "iﬁirea't;é'd"wastewater. Over 24 hours each day, this
ler:will:émpty raw sewage into a five-gallon plastic jar and
staff biolo:‘cjli:s_'frsf ill then test the jar's contents for toxic minerals or
compounds that cbuld harm microbes needed to clean and process the
wastewater b"eid?e its release into the Chicago Sanitary and Ship Canal.

- Sewage: el Gipall slio/is bl ol

- Wastewater: Zadlall oLyl

- Pathogens: ual yo¥) Sl

- Mitigating: (Le e 833 (Ja) Ciids

| B | (reduce) s (lessen) 433 (mitigate) dxill

- Noxious: &8
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A

Oder: smell (:=20) i . L X
(e s em ) ouds (Ge S A ) U

Fine screening building:
compound ) = 5 Jue (fine screening)s (good) 25 (R45) 35 (fine)

(water plants) -V (OO E) S (S‘-feel““&)ﬁ (G82) 2 (fine) By «(noup
ening) ! ddasl) M»U (waste) A oe (watu) Jl L)ma b &

& o 5 (fine scre

- Exposed pipes: 3 pi<a il
- Conveyer belts: 484l u_}:-\l\
- Clunky machinery: 1 <l

Clunky: heavy
L (machme;y) 3 (vehicle) 4l (machme\y A
‘CJ‘ _)uash_, b-)hu‘-’ °_)L"“"“ d-\A (‘L\S)A) u_u_: (Ve By

X

(vehicle) = Js o WSy Y Jﬂ‘wlfr’i ‘
Debris: oall/ptea
Whirring sound: okl uy—qé :
Turbid: 3 B w’i
Microbes: a5l a/Sh s e

Student:

|

nstructor
o I

Inst'ru‘ctor: ‘

» ' (renewed) Lal USI (bm ALY i) s o) e
un Lﬁs -.u.lﬂh(c-b}’ o_xdﬂn_,u.al_)‘m s_:\.:.uumb\,o_j.:...a)\_s_) UA&\.&S&.«ALJJ
(@;u,.umbualf\n il ol anall Gl olia Al ya dganl)
Broug,ht renewed attentlon Paxa a\m\!\ x_u!/ul:s
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- Valuc: 4as

- Monitoring: 48! ;.
- Tracking: g0

We can say,

dasladl oL
t‘-uj ML‘A M Lr” ‘-\J:ul oLa.uY‘ c\.nj]l \._.u:.” ‘J_L:r_n o\.u.v'“;\ c\J:.“ \—LL>~ _\

— -‘6—‘-)3- % u.m.tn.”’ ;a‘).ﬁ.” QL:._“..A |

%%

A noxious odor hits me as soon as | step uflthe estside fme1

screening building at the Stickney Water Reclamatlaﬁ 5Iant one of the

world’s largest wastewater treatment faclhtles Iocatéd&’\ﬁtsude of
Chicago. T

Student:

Instructor: g
(RS 4adl)) Oe Gaaah WY (L;m‘ o )
(hits) J 4l | 5haay (e
Student:

Instructor:

eclAmAtOME
B 1 ) 55 e i
Lﬂ n‘“ 5) L 50 Y (facilities) 48

i ) 4g,S Ay U_Lu.‘m/d.g.\)s d.:ub‘:u.ua.:
.&tlckney Water Reclamation Plant) tua.ﬂ 2 (Wcstsxdc)

Al Jo gl w\tﬁjé&ﬂcm\;\ﬁp\; Ol

g * %k

In this industrial-looking brick building with exposed pipes, conveyer W
belts, and clunky machinery are chambers carrying raw sewage—mostly
from people’s homes—that will be screened to remove plastic, rags,

metals, and other gi_e_bﬂg
~ Industrial-looking: @ete sete 5
- Brick building: goa>/gas A e
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nt:

-xbjltiﬁ!l; sl e ja s i ikl il U-CLL-A“ el )Jb‘fm}ll NI
L 58 J|)JU1UFUAW¢L~JI ,».J\u)@lo e i JS5 )
K Aol ) gall byl Ja g

(o) e Yo (3D D e (e T oy (S 2 30) I of e

Instructor:

_ Chambers: <.¢

- Raw: &

- Screen: G8AL e

- Rags: 3>

We can say,
4-")3"3"‘9 453.‘.&“ wb\” t‘ U;L“-:'” ).GJQ—“ ]L':Fr\ifﬂl
Jlie e Lgalias - alll ol dyanaak' e

plamll (e Loty 0oLl By

F Standing next to me, opemﬁ@

hirring sound. e

Student: : *gﬂ s b
}LMLS s ORAPY pae iy WL gl 2
Instructor:

- Opelatlons manage

'r e 4&'T
t" ‘E ‘\j“ &-‘ﬁ“%#ﬁ&“
‘ gar., 1e pump running,” he tells me, as every five

***

do. he:
mmutes‘é sHe| [6;?’"' ﬁ;éxtracts five tablespoons of turbid, dark-
gray unt aafed wastewates

- Extract '
We can say,

aliin 332 puek JS @il Chn Jae Andie g B i) SUIB/Y il i
a)S_.JI C .all L;a)...aﬂ al.uz Oe ‘aLal: ‘_52)\.&/0)4_5 dc){.n u-u-na- D_)‘MA La C'd-) dadd ‘—‘}“t
4::“.:.1! J.:.c QSL,\.H LQJLQ).” L)ﬁ'm K S

Student:
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ot Sl e Bl e 55 s S it O i) (3 s s
Instructor: T3 3 (dictionary)
f"wd ?S-N Oaday) u_q oaill s

U O 4 S0 (e 8 Calladl 038 i, S
N O P4
e Jard Jalll JMA oUA L s il s g latay) PP FYPRE K i YL

(e ‘J—‘j))é]dﬁbuhjxd\ XYY ?s..h:.\ushu e pall) 038

%ok

Over 24 hours each da
Y, this auto sampler will t
a five-gallon plastic ja gt emPﬁ}mw ot o

. r and staff biologists wﬂhtheﬁ%\ st the jar's
contents for toxic minerals or compounds that could?-f;r microbes
needed to clean and process the wastewater before ﬂi‘ﬁl&&i iinto the
Chicago Sanitary and Ship Canal. e : '%‘;*f“.‘""?/}’ b

- Over 24 hours: 4elu Yt o 1o ,ﬁ"‘ e

- Auto sampler: Sale 6l cilie A4 \c_g
Student:

U_-;.‘J‘ L_G_}.A“ oLu US.U\A_};_,yt t__,
u:L}a.t.\lM_))\.n u\__\_j)i}d\ ,_53_,_1

Instructor: ;
(ﬂve-gallon) 4= (one jar) aa
(adjective
S
- Gal‘%ﬁn\.,a unit for measuring lllﬂyld: In Britain this is 4.55 liters, and

'ff79hlite1 S.

xy:i ol 4 u—'u (loxic minerals or compounds) .l
L5 (compounds)

- Toxié mlnersjs or compounds: Akl LS yall 5 ¢jaladll
- Harm:wpay/5ay

- PIOCCSS" La L
- Release: ‘“’JL:/C s
- Chicago Sanitary: 4sall 5185508
Leand g 18 ol gl (proper name) WY (capital) » s
We can say,

Byl olia (Soble gt ciliall 331 Slex § i pg IS Tl G yhiey Bl sl e
Sl a3 ey sla¥l elate agiag Oslla Rued trw (SR sley 2 plall
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! aalull LSyl Sl e By cle gl il s
Sis 2 gl J2 el Bpuall obia datlaay Calai
(5 1ables?)oons) T oas adpad iy (5 tablesl.ﬁaoc:cr'l;)\ hmﬁn et dS ‘,\;\ g
4 ddee ATigC &m&y4\¢ o (e g4y ) )‘-\Aulr_
;ﬂiﬂ/ |
the COVID-19 pandemic began, scientists

5;11—ce March 2020, when ‘
treated wastewater samples to search for

have also been using these un : b :
fragments of the SARS-CoV-2 virus shed in the feces 0 infected patients,

. '&;ﬁ.'ifv R
allowing them to provide early warnings about viral q‘l‘:;t;rlgreaks,
~ Student: ’-

aaysUl by Sl 2 ol OS2
usaall g lSus

Instructor:

Fragments: 8 s ¢! saliad
Virus shed: ossoall
Feces: Jlodl
Opbadl!
- Infected patients: O
- Provide: g
- Early warningsg#;

5
SE

We can say, <<lE
P%bﬁﬁwwaﬁ

E

.}.r‘e-:‘e"éé:‘” Js> 55w Q‘ﬁ.}:ﬁ ‘o.g.)ilr fx.gj — L_5.3.“ _).A‘Y‘/(Q.G! o
i A g s Y L (something goes viral) Jsii Lexie
SY s (g i) e aai el s A (52 m

* &k

Virus gl;igls'&y ically increase for roughly four to six days in
wastewate Q? ‘ore an area sees an uptick in clinical cases.

- Uptick Nkl z &)
- Clinical &#8es: 4

Student:
e gl T glaa
Instructor: :
‘ il o ey
Student:
el iyl sl (3 o B U R g (g il B 5ol Y afchy s o5 5
AYDI 2022/ T1
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42 3 yll SUN 3 il ) Akl agt o (3
Instructor:
- Typically: b Js,
adverbs describe ) Gy e g WS (increase) I Ciuas (ypically) S,
' (verbs
- Roughly: approximately (\ i)
We can say,

——-'—.____\ = L

4"‘“‘ (_'r” 4—'—‘)‘ 0-1-‘. O.\\.L \..!Lu ﬁ u\_l}uu_ﬂ J‘.\).I

IS e sl GLER] Sy 4_,})”5\ SN Gl &}m

% Xk

Communities and medical provid nfsuam‘
data to predict local surges and ramf 0 tes

t11eréi‘ur¢,z e Awas’(ewater\

LU testmg an‘HNaEcﬂl
- Communities: Gladiaa g e o by s :

- medical providers: 4ub afib:
- Surges: <l ik e

- Ramp up: 25l CafiSs
Student

P55k ina s
ool UM JCE 8 jll a3 jikally

* % %

Early work was’;}o successful that in September 2020 the U.S. Centers
for Disease Cdntrol and Prevention established a National Wastewater
Surveillance System partnering with dozens of treatment plants across

the country and funding wastewater surveillance for SARS-CoV-2.

Student: :
Basiall LY Sl )y Yo Y (,Lr_ wwqﬂu\ in g N \:.;L‘u\sumx Jadl
kel (o dallaad) ailiae (o el aa S EEVG el Galdl e k)
(SARS-CoV-2) - el i yuall slia 8 ya Jy iy Al )
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Instructor: ' g el ) Al
- Disease Control and Prevention: L L8 5l 5 ial o) AndIS

- National Wastewater Surveillance ing\“uﬂn i, -
_ Partnering with: ge 48130
- Dozens; < ydal)
- Hundreds: @t
- Plants; factories (pl=4) L
(car factory) uals (car plant) J s S

We can say

i Wlbglly Loyl axalSt A8 A1 81, ¢

oo @lplall aswu el \_5)..4;“ olue mw@g

I
._f_’"}‘iglw""r i

By February 2022 CDC fund;;!ere s qu n‘w, Prggram at more than |
400 sites across 37 states, {i qm-‘iines Jwo:fernto

although the
coverage remains patchy.

| et e Ua Euaall o q\
: (CDC Jisaly Jsos oo oS

35541/ (CDC) Jlaal walS YoYY iy olit Jslous s
o ol WYy VY 2/ e g o opa ST 2 pal @5 L
AaiSa yuef33gamal Gus GUs Gle 135 Y il o oye

Student:

¢(patchy) 4 (synonym) s
Instructor: |
(* Leie i Ladie (patchy) 4l (synonyms) L 45yt Rl cldkh 08 al

(happening or existing in some areas but not in others) Wlins o as3 (52l
in certain ) Jsii of 0Say deie i Baaly LSy (patchy) AadS Jadi o WiSey ¥

(in some places rather than others) 3 (places
%% k A
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~ with funding guarang —
ith Tunding guaranteed yntjj zEéEE}""“~.~--~——~~
says CDC project leader Am ' goal is to reach all 50 states, \

i ) and to expa“d the data i
i (o] r vi . ' gathenng to
|nCIUd? the VI-I‘USES SUCh as lllﬂuenza and norovi th f i-1
bactena ESChEIIChia CO“, !

bacteria that hay A
antibiotics, and the fUngalp e become resistant to

athogen Candida auyri
Student: 2 ~ahda auris. ]

S8 g A5 s & J yoar sl
il Jalil (il i Ly
Escherichia ) skl ¢ daqui

.(Candida auris) Skl § 4y ol il e.; %
Instructor:

) .:*—’,.\JJ'UM'.. S (e dily, (US) i oy (Oansd TN
Jaai ¥ (il il ) ueb( small Sl :
REw

Pl G Yo e Byl s
&by @l o

- .

- Fungal: <4 jhé
We can say,

_—

LT AN SO P
Iy (Escherichia coli) ,13aL gzl
,h&ndida auris) & ylaall ol I PP

T e s
A . *i'*ﬂig;;r"
Iy~ - :
B |“lf.!¥?ﬁ,lyt, ,‘fbll.ﬁngﬁglth officials were skeptical of efforts to surveil |

at the UI}SIJVéJ'%Q\tYIOfII“nbi!Ehlcago Some were concerned that chemicals
i the séwagérﬂoq'ddégrade the virus’ genetic material, while others
wastewater, i\‘

- Initiallys gl 4/%a.

- Skeptical; (nS8uiia

- Surveil; <8l

- Sequence: dulbug
- Derived: 4iiia

wastewater?del{RS-fd f2nnotes Rachel Poretsky, a microbial ecologist
doubted it ossible to sequence distinct viral material derived from
- Public heéalth officials: il isal o5 e
- Distinct; 3 _jia
We can say,
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e T | mLa. 2 apy)SAl Al Ale (s S, s W
u’)&m o Il gilset 2 “”“J

Luu (r"‘"‘:'” L-ﬂ_)a-a.“ oLua 4..5‘)-[ 4]_3.&..5“ 'J%ZJL‘ u‘\SS.uuA MLLLH (9_' dala) CESIN ]

b leasSI) o1 ol o BB Lasd! oS, SARS- CoV-y
u—’-“‘” 8 puall ol 2 539>9d

- 3 aulSal 2 )_-»;91 ub.lu.” ulss U'_\-‘*- i_- tu-'j):_'-ﬂ-u 4—_“‘)_9-“ asUl 25445 ,\J}! \5-3}1...
NENE SV} 1 = - ]
- U_?.m.” ﬁfﬁ-” ﬁLLA L}A m‘ -)-l-&:l-“ 4.Lm5)__,_",_j| ';\9‘“ !

D50 sl le isia gaall I G yoall ol b Al Sl pall o 8
L::Jﬂjfum 0sSs O a1 L5 i 058 M‘Jﬂ"u“r‘“ "“’J wuul!

G i Ciyia amy el e Cipadl) RSl 3R cmq;h.lsu 1

treatment plants in the region.
[from wastewater] mirrored what

lean on it a little bit more,” she says.

t the University of Gothenburg in Sweden is
among th le}

momtormg ﬁ"rggg irch for years. With improvements in molecular
sequencmg\}qm ; é}pcmntrsts had previously identified influenza A virus,
rotavirus, a f}?p irus, Aichi virus, and  astrovirus in wastewater But
Norder says she often found it hard to get her work taken seriously or
she struggled to secure funds—until now.

“Unfortunately it took a pandemic to even realize how important and
exciting this field of research i, says environmental chemist Arjun
Venkatesan at Stony Brook University in New York.

Deep history of wastewater watching
One of the earliest successes at detecting pathogens in sewers

.‘-E;
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d in Belfast, Irq| .
fever outbreaks in the 19% century _‘;;:e;uienced dey
. sea

astating typhoid |
consumed food or water COntaminated with, S

¢ spread when people
almonella typhi bacteria,

i
i

|

.

outbreaks.

son, 2 _
ublic health at Queen’s Unijversity ; ° prOfes-gQ.':;x?'_?}fYQItane andli
techni ue on samples of S in lreland, used @:miew?cultivation |
i Ples 01 sewage on its way to Belfasf’:ﬁ;i‘oadimentation\.

tanks. He was able to isolate 21 strains of S.” tvohi |
providing direct evidence that sewa or.3. typhi. fromsthe’ samp'les,

1
ge carried the pathogen. “u. ==
James Allan Gray at Scotland:sfi—-Edlhm""‘:ﬁ.Uﬁg‘é:Sity r:i;':ivl/;rl \
confirmed the presence of Salmcheub':-_}}’:qratyphg:-"-"-fgf'-: bh cteriuf: thas"t
causes a less severe typhoid fever Cs'|éﬂd‘7§éfi'ltyPhoiﬁéﬁ%ﬂ—in seven out\
20 sewage samples collecgeg[il‘!jh Ediﬁbﬁ;ﬁh"\}'lhqu RVE .
virologist John Paul at the‘yﬁlue':'?_SChool 6;{:’ e | Nasand b
verified the presence of polio virus by lnfgh:t?rc\igd:\e::k: " _CO“eagues
- el ing-n ys with sewage |
samples collected in:1939 in. Charleston, Séﬁjh/v('.arolina, where an \\

9.‘:Ay1d in the U.S.

unusually farge l1‘_"»"“'”5“’1:F"’“‘Wases had been recorded.

In the years tha?félibvieglﬁﬁ?ﬁﬁﬁ% explored wastewater monitoring |
as a tool for public health survglllance, Israel, for instance, had been\
polio-freg®for six years when anjoufbreak in 1988 left 15 people

paralgzé‘dbmastewater sampling showed that open sewers were a
poten IB‘“SHO* ce for virus exposure. Since then, 25 to 30 sites in Israel

S b R L )
samples to?ldetect*pohqylrus before symptomatic cases appear in the

and ad{aining Palestinian: tepritories have collected monthly sewage
commumt&,’;ﬂSu h.}sumeil'[ance allowed Israeli authorities to spot the

“silent cir lation of wild poliovirus in the country's sewers in 2013,
prompting '“’f;;s‘,sfiiﬁaccination efforts. Over the last two decades or so,

more than Zﬂi‘égﬁhtries have adopted the same approach.

Scientists h\g/ve also been able to use untreated wastewater to spot
other viral outbreaks before people got sick. In Sweden, Norder and her
colleagues recorded a 2013 peak in norovirus, dubbed the winter
vomiting bug, in sewage samples at least two weeks before most
infected patients were diagnosed in hospitals and elder-care centers in
Gothenburg. They've also detected certain Hepatitis A virus strains in

Scientific Texts 3.5+6 = 1 9 AYD12022/T1



wastewater a few weeks prior to reported clinical cases. |
B N ¥k

Student: ) ' .
FOiaV! o3 Al 3 gai ) sSaur i
Instructor: I haven’t decided yet.

Student: .
Tolaia¥) (G 136S e (o ol OSa U 40y (g i L OIS 8 pualaa J
Instructor: I might ask a question like that just to hcl .
pacluall Qb (e 1348 Jl ‘_'lu.j«
Obvnously, I’'m not gomg to ask you to tr.nhdlalte.g"

Let us highlight some words:
Poretsky and other scientisté;;

i 'proVed them‘f»
independent grant, she and hér colleagUe\‘;)
Department of Public Heat ﬁt&; detec‘_ 3f';
Stickney and a few other w sfeWater treatment plants ln ‘the region.

Student: e ‘

Instr udor
f(them) 355 (e e
DS Gl elalall e

AL ) 3 e i L5 AT, 20k Ll il oe
SO ) el Gyeall sl e daie Y Al 1SS

» ‘Jc.m’a- ,E m&l:;»ly_,uylz:uay‘u_,_);\ ;.LJ:; uSn\.LI_)_}J
sJ (SARS- c Vi2) waaiy oadl dal ga Ll dsiall 2160 i u,stulh
1 it Aibiall g AW aall Gijall olye dallas Julea (Stickney)
Instructor: ’Vcny good.
- Grant: 4sia
(plhae A /isia/dy 55) | (fund/money) s (grant) - 2 seaiall Ga
When we say (independent grant), it means it’s not from the
government but form other organizations.
- Independent grant; il 4.
- Detect: «aii&
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Quantify: 32
Plants: <
We can say

}‘_&o-r- J)Lxu,a O galas 963‘ TN =
dalall u.gjl ,,)1_.,; e ks

askall 2 JPY‘ ‘
u.?r..‘aj gﬁ_}..ai‘ oLm ‘L:L}Lt.a ollbhxa Cpa J_._b dac (Sthknt:Y)
¥k

Bl
AR

Whe:s v:eee:vel:‘e calble to show that data [from asteWater] mirrored
what w inical settings or fllled holes in; our pubhc health

v e' s

) 5 ‘*UU*‘“ Sl 8w sh e ke Lr\r_ &j;\j

Instr uctm

- Data: =ik
- Mirror: o5=
- Clinical settings;’ “Ud)“‘ '
- Fill holes: =il i DX e
- Infrastructufé‘d-ua.a.;gl;
Lean on: rely on (e 2 L““)t

We caqy bay

)Lds J_.S\ Lgde slaueWh u..LM l.u Laoie

pa e L.Fguu_l_)_’.l Caaade ld ‘yNL\ elalall | yaay SSE L)) kf

3l u J\-d A.:\ ub.\}’\ c.s\.u L_l_)a.la\ Laxic 4 cu\_w._ﬁ\ \_yu\.:_, alii
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Virologist Heléne Norder at the University of Gothenburg in Sweden is
among the scientists who have pushed to advance wastewater
monitoring research for years. With improvements in molecular
sequencing tools, scientists had previously identified influenza A virus,
rotavirus, adenovirus, Aichi virus, and astrovirus in wastewater. But
Norder says she often found it hard to get her work taken seriously or
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she struggled to secure funds—until now. -
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One of tl%é/earhest successes at detecting pathogens in sewers
happened in Belfast, Ireland which experienced devastating typhoid
fever outbreaks in the 19" century.
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But in those early days, scientists had trouble proving that sewage

contamination was a culprit in disease outbreaks.
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He was able to isolate 21 strains of S. typhi from the samples,
providing direct evidence that sewage carried the pathogen.
- S: Salmonella
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And in the“U S. virologist John Paul at the Yale School of Medicine
and his colleagues verified the presence of polio virus by infecting
monkeys with sewage samples collected in 1939 in Charleston, South
Carolina, where an unusually large number of poho cases had been
recorded.
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as a tool for public health surve|l|ance. :
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Wastewater sampling showed that open sewers were a potential
source for virus exposure.
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In Sweden, Norder and her colleagues recorded a 2013 peak in
norovirus, dubbed the winter vomiting bug, in sewage samples at least
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