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« EDCs - Endocrine Disrupting Compounds
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naceuticals

Veterinary drugs

~ N F striceuticals

5':?: ‘Antibacterial soaps
* Fragrances

| otions

Plasticizers
Pesticides
PCBs
Detergents
Shampoos
Sunscreens
Cosmetics
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e Liftle Is known regarding the potential for effects.

* |n general, they are not regulated water pollutants.
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Origins and Fate of PPCPs' in the Environment

'Pharmaceuticals and Personal Care Products ™", | U-S-Environmental Protection Agency

Office of Research and Development
& Mational Exposure Research Laboratory
Environmental Sciences Division

Environmental Chemistry Branch

hipactve membolites); sweat and vomins,
Excretion exacerbated by disease and slow-dissolving
medications

» Dhisposal of mmesed ‘outdated medication to sewage sysiams
* Underground leakage from sewags system infastructre

L ; } ! [F] - Cispesal to bandsills via domestc refise,
= Disposal of entharized 'medicated animal carcasses sepving as food for scavengers (1c)

medical wastes, md other hazardous wasies
* Leaching from defectve (poorly enginssred) landfills md cametenes
& » Belsase of reated imireated bospital wastes to domestic sewage systems

(weizhted toward acutely towdc drugs amd diaznostic agentz, a5 opposad to long-fenm - Raloas waters from aquaculture (medicated feed and resulting exometa
muedicasioss); aso disposal by pharmacies, pliysiciass, bmanitarm drug sapls e e e cope)
[ - Retense to private sepeic feach fialds - Bislazs i contzsl agents:
-T].'ea:tgi &'ﬁ"ﬁ%: mugat:lmumnplma -ijgzhar_gal o surface waters, re-injected R miwemm&m gl.dm.ﬁm —-uzad a5 avicide;
fmto aquifers {recharge), recycled reused (imrigation or domestic uss) {3 warfarin, anticoagulant —* rat peison; azacholastero], antilipidantics - avian/rodent repro-
* Crverflow of mnireated sewage from storm events and system frilures directly to surface waters (34) ductive inhfbitars; certain antibiotics - used for orchard pathogens; acetaminophen,
- Teamsfir of sewage soliiks ("hinockids™) to Jasd e 2 _ anil amendment fxtilisation) amalgecic —-brow, free smake conmal ' + coui frog
» "Smaishe-piping" from bomes (unteated sewage discharzed dirscdy to surface waters) [ 1ltmers smronmsnta) e
- Belease fram agnouliure: spray doft Som ree crops (2.2, amtibiodics) _ _ mmsemm?l:rﬂhi:inpmmdﬁmtm‘mﬂ-iIMEmmmm
= D from medicated domestic anomals (e.g ., feed) - CAPOs (confined animal feeding operafions) » phototransformation (both direct and indirert reactions via TV light)
C P ical M —— . neralizas
& = Direct release to open waters via washing bathing'swimeing -%ﬁulﬁmﬂymmﬁximj
B . ) ) ) * somme upsake by plants
- of iponiralled industrial wasie sirsams . i i i g
_Dm]:.] Inﬁl e mhhmmge respiratle particulates commining sarbed dmgs (= 2., medicated-feod dusts)
Chriatian 1. Darghiza, U5, EFf-Lan Yegar March, 200 - E & dl Al 3 2
- http://www.epa.gov/ppcp/basic2.html
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adapted by Daughton from Ternes (April 2000)
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‘subtle effects, even at ppb

ine in DW or WW makes some by-products
e toxic

_.__.;:;.,:-_—'-aé ential for cumulative and synergistic effects

ff"cm multiple exposures

= ~Antibiotic resistant bacteria

* More questions than answers about effects of
pharms on aquatic species & human health
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docrine Disruptors
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hetic chemicals
at when absorbed
to the body can
Sither mimic or block
— 'rmones in turn
—  disrupting the body’s
normal functions.
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Thyroid =~
Adrenals
Pancreas

Ovaries
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http://ec.europa.eu/research/endocrine/images/major-endo.qif
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1 those for humans.
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- — multi-generational exposures

= exposure to higher concentrations of PPCPs in untreated
-~ water

— possible low dose effects
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xidation

- Ozonation

~ — Ultrasound
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~ — — Activated carbon

=~ — Reverse osmosis

~ = Longer retention times (POTWs with nutrient
removal) look promising

* Focus on controlling disposal at source
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Motivation. ..

ide investigation of pharms, hormones, &
organic contaminants in 139 streams in 30

.-: \

2 of 95 antibiotics, prescrlptlon & non-prescrip drugs, steroids,
normones were found in at least 1 sample

?80% streams had 1 or more contaminant
~ — 75% streams contained 2 or more
- — 54% had more than 5
~  — 34% had more than 10
— 13% tested positive for more than 20 targeted contaminants

Kolpin, D.W. et al. 2002. “Pharmaceuticals, hormones, & other organic
wastewater contaminants in U.S. streams, 1999-2000: A national
reconnaissance.” Environmental Science & Technology. 36(6):1202-1211.
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th Branch Potomac, WV - 2002

h Fork, Shenandoah, VA — 2004, 2006
th Fork, Shenandoah — 2005

niata River, Susquehanna, PA - 2005
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"'-. in Smallmouth Bass

= < Condtion in which immature eggs are found in the testes

—

“®=|ntersex (ovotestis; testisova) is a general term for gonadal
abnormalities most often noted microscopically, occasionally
macroscopically, in which both male and female characteristics are
present

== |ndicator of exposure to estrogenic compounds
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lales have the gene
to produce vitellogenin
= usually not turned on
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__“=<Exposure to natural
and synthetic estrogens
may stimulate
vitellogenin production
by males



of Aquatic Animal-Health-

2 Ma y )

‘om the Potomac River and Selected
Dramages

. Blazer, L. R. Iwanowicz, D. D. Iwanowicz, D. R.
, J. A Young J. D. Hedrick, S. W. Foster, and S. J.
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Jburnal of Aquatic Animal Health 2007;19:242—-253

. The prevalence of testicular oocytes is discussed in
terms of human population and agricultural
Intensity.
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=1 "'?é?o ument the occurrence and distribution
= of selected emerging contaminants in streams
*;and well water in South Central PA
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~ PhaseI

r pharmaceutical and antibiotic compounds in
aI‘PA

—effluent dominated

s+agr|cultural areas

mples were collected at locations upstream and downstream of
= the municipal effluents or animal feeding operations

i
—
S
——

=
—

- ==

————0 wells
==j"-='=*_"f -A_nalyze the data
-~ .~ — compounds detected?

2 — at what concentrations?

 Future activities
— Part 2 study/follow-up
— collaboration and coordination
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Run, Lancaster County

nger Creek, Lebanon County
=] rddle Spring Creek, Franklin County

Mountaln Creek, Cumberland County
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=~ Run, Chester County

an Run, Lebanon County

— nitz Creek, Lancaster County

":: 2 rout Run, Lebanon County

s Little Chickies Creek, Lancaster County

* Three Square Hollow Run, Cumberland
County
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+ Not used for drinking water



- w
N, CUNTIN -~ ' | weoTaug \ e 7
\,_ ;"; LT .ﬂl'llf == t\}. COLUMBIA /,"*-m___x<*;

- r;s CENTRE / f'-u""_ﬂkummumm:r [ '
. v __,..-""i- FFF'___.—'—"'_- / '.,_-—|I ;l \
j"j - SHYDER i ,,-f:"-- I

- — -

‘: f {F,.?“H-h_,__hwr,-"" HF; ’,|_:-=‘—---—_--'-.—-.L__ ;,"' L SCHUNLELL ’____.\,..-

7 . TN e
{,li { i.-f‘ waas T \\
ELAIR : L . g )

.-:"'l'luuunuauuu g:!/ // f,ﬂ"’f - é”)l I E:l'i‘ ‘\\H

,{m %--ﬂlﬁv{ e P _F_.__—:H"T" ”'-@‘ 8 m}!t

N,

Wap proje=ctian: Unkvarsa Tranraar 53 Marcaow |UTK, Zona 16, HAD 1083

EXPLANATION

—-— PEMNSYLVANLE COUNTY B OUNDARY

#?"  WELL-WATER SITE AND |DENTIFIER IN TABLE 1

.la STREAM-WATER SITE AND IDENTIFIER IN TABLE 1

.ﬂ










Data Analysis-
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-'ber 2006
ses were completed on 120 environmental
ples and 21 qguality-control samples

— ( -- 1he 120 environmental samples:

___,- = 24 samples were collected from wells in ag. areas
~ used to supply water to livestock

— 48 from stream water locations adjacent to municipal
wastewater effluents

— 48 from stream water locations adjacent to animal
feeding operations



"f'_'1 5 compounds

'S National Water Quality Laboratory
QL) in Denver, CO
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tlblotlcs
— Smte of 31 compounds

— USGS Organic Geochemistry Research
Laboratory (OGRL) in Lawrence, KS
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,; ;-;- of aII detections were analyzed in
’s_ amples collected downstream of
municipal wastewater effluents

A total of 5 detections in well samples
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aceu Icals:
.-24.75 ug/L) (micrograms per liter)
ra-xanthine (0.853 ug/L)

Ca amazeplne (0.516 pg/L)

; profen (0.227 ug/L)
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=" t—*—A tibiotics:

: _'-' = F: » Azithromycin (1.65 pg/L)

- « Sulfamethoxazole (1.34 ug/L)
« Ofloxacin (0.329 ug/L)

 Trimethoprim (0.256 ug/L)
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: '?:Anfl-bIOtICS (max. conc. of 0.157 pg/L)

-+ Oxoxytetracycline

- e Sulfadimethoxine
« Sulfamethoxazole
» Tylosin
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ted downstream from municipal-
ewater effluents was 13.
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= = The average number of compounds
~ (pharmaceuticals and antibiotics) detected
~ In sites downstream from animal-feeding

operations was 3.
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5 detections total

~ + Tylosin was detected 2 times

« Cotinine
« Sulfamethoxazole
* Diphenhydramine



Frequency of Contaminants Found in Surface Water
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and Antibiotics in
Central Pennsylvania Waters,
h through September 2006

e _http:l/pubs.usgs.govldsl300/

U.S. Geological Survey Data Series 300

By Connie A. Loper, J.Kent Crawford, Kim L.
Otto, Rhonda L. Manning, Michael T. Meyer,
and Edward T. Furlong


http://pubs.usgs.gov/ds/300/
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linue to characterize surface water downstream of
tewater treatment plants

'5 locations from Phase | plus 3 new sites and 1 reference
~ stream

* There are 6 sampling sites are in the Susquehanna watershed,
;- ~ 2 sites in the Potomac watershed, and one sampling site in the

i "_--"_ ——

fvf- - Delaware watershed
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— Analysis will include additional suites for hormone
analytes and wastewater compounds in water and
streambed sediment

— Sampling will occur one time per year for 3 years
beginning May 2007
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“' >al analysis of surface water at 27 Water Quality
k (WQN) Stations

‘r -.-..._
i

- ,'-' tions were chosen based on their proximity to Public
Water Supply surface water intakes (within 3 miles)

: Samples will be analyzed quarterly for pharmaceuticals,
= antibiotics, and hormones as well as pathogens and bacteria

— There are 11 sampling locations in the Susquehanna
watershed, 11 in the Ohio watershed, 4 in the Delaware
watershed and 1 in the Potomac watershed.
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rget species include white suckers and smallmouth
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~  — Water and bed sediment will also be analyzed for
~ pharmaceuticals, antibiotics, hormones, and waste water

- compounds

p—

— A final report is anticipated in 2009.












_Phase ll "

5 Michigan Water Science Center has developed assays
‘actual bacterial pathogens such as E. coli 0157, a broad
lass of pathogenic E. coli called Shiga-toxin producing E.

- coli (STEC) and Enterococci that carry the esp gene

.._l._
—

1-..=— _These DNA-based methods may be used to identify the

e
J-__

:::_ ~~  source of fecal pollution

s
_—

— The USGS MI WCS and the DEP BOL will analyze for
pathogenic and fecal source markers from E. coli and
enterococci in a side by side PCR method comparison
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tb://www.epa.qov/ppcp/
* hitp://toxics.usgs.gov/

o hitp://lists.dep.state.fl.us/cqi-
bin/mailman/listinfo/pharmwaste
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