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Emerging Contaminants?

Pp

] C J
 Human Drugs « Antioxidants
e Vet. Drugs Fire retardants
« Antibiotics Disinfectants

« Hormones Fumigants

S
@O o Steroids Fragrances
O e Detergents Insecticides/ Repellants
e Plastics

New and understudied contaminants!
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How do we decide which
chemicals to look for?

Quantities produced/used.
Pathways for chemical release.
Anticipated environ’tal behavior.

Health significance.

Potential as indicators/tracers.
Ability to measure.
Stakeholder priorities.




Human Waste Pathways

« WWTF

CSOs

ISDS

Industrial Disch.
Landfills

Water Reuse.
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ﬂding Ponds near Ficu Rivera in I.: Angeles, California




Animal Waste Pathways

Animal Agriculture
» \Waste lagoons
= Land application
* Processing
= Aguaculture




The

Important Questions

 \What compounds enter the environment
and from what sources?

o At what levels are they found?

nw

nw
DO t
DOt
DO t
DO t

nat mixtures?

nat media (water, sediment, tissue)?
ney persist and accumulate?

ney transform and to what?

ney pose an ecological health risk?

ney pose a human health risk?




USGS Priorities

Methods Development.

Occurrence and Source
Pathways.

Transport & Fate.

Ecological
Effects.




 Methods Development

158 Compounds in Water
45 Antibiotics
20 Human Drugs

14 Hormones and Steroids

79 Household and 3 Antibiog
Industrial Compounds | ° ntibiotics

19 Human Drugs

« 61 Household and
Industrial Compounds

83 Compounds in Sediment




New Methods Priorities

SSRI's

Flourochemicals e Additional
Hormones Environmental
Antibiotics Media

Statins
Benzodiazepenes
Cox Il inhibitors
Algal Toxins

* Lower Reporting
Levels
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Source Characterization Studies Il " { ™"

Human: septic tanks, municipal
biosolids, municipal effluents,
municipal holding ponds, hospital
waste.

Animal Agric: poultry, swine, dairy,
beef cow operations, food
processing plants, aquaculture.




- Transport processes - Degradation byproducts

- Environmental media - Persistence

Fourmile Creek, |IA




1 9|0ZRUODIN

B |170,q1j WA

N sunaxon|4

] a|ozepuaqely L

B unAwoiypliz

J WV TOINETY,

auIpl|awWID
i auldezeweqie)

‘ aulwelpAyuaydiqg

aulae)d

aulpiuey

uaydoulwelaay

wazen|id

O Water (30) B Sediment (36)

auldipajiuoipAyaq

n/.
)
il
-
)
=
©
)
)
-
@)
p -
D
i
)
=
)
O
I

wdoylawu |

aulunoD

auIapo)

9|0ZeXoylawelns

Are they In

pa199]9Q 1UddIad




(7 /67) uonenuadUOD UeIPON

= © © < o~
— o o o o

o)
©
—
2
N~
L0
—
LO
o
An.
—
c
o)
™
>
o)
o
o
~
i
o
0p)
L

median

B Upstream
[ 1 Downstream 1
I Downstream 2

1 Effluent

T
o
o
—

120 -

(%) uonoala( Jo Aousnba.

WWTP Study
10 Plants, US/DS




Transport and Fate Study In
Boulder Creek CO

Upstream site  Boulder Creek Studies

*IT Hﬁ‘;f 75

. Downstream Sites

1
'WWTP




Antidepressants in Boulder Creek

“Minor Players”

@ Paroxetine
[0 Norsertraline
@ Sertraline

[ Norfluoxetine
B Fluoxetine

Paroxetine Metabolite,
Fluvoxamine, and
Duloxetine not detected.

detected, but not
above the LOQ.
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Upstream Effluent Downstream Downstream
Discharge Site 1 Site 2

Preliminary Data




Antidepressants in Boulder Creek

“Major Players”

B Venlafaxine
[l Bupropion
B Citalopram

detected, but not
above the LOQ.
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Preliminary Data




V. Health Effects

Intersex

- Endocrine Disruption Cellular Abnormalities

- Antibiotic Resistance
- Chemical Mixtures
- Pathogens

- Other Ecological
Effects




Attenuation of estrogenic activity, 4/19/05
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0O Ethinyl estradiol

W Estrone
O 17beta-estradiol

Boulder Creek

EEQ (as ng/L E2)

Upstream Effluent DS 1 DS 2
Preliminary Data




WWTP Effluent and
Endocrine Disruption

O Female W Male Olntersex

Sex, in Percent
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fish
prompt
CONncern ==

Study focuses

on sewage plants
L researchers are tryimg .
to determine If chemicols

I‘n CEFE WSl ENRTTEY 3
cansing deformities.

B dtin e Pituitary Liver

Derver Post Soafl Writers

s oo g N White sucker

searcherd pulled fish from the

Crack two yeure sgo, 3y ke (Catostomus commersoni)

foumnd deformitics they'd never

%USGS (Norris and others, 2004)




Intersex: S. Branch Potomac, 2004
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Vicki Blazer

Preliminary Data



e : Directﬁe‘in orcﬁq;d§.
Antibiotic Resistance " &

» Resistance develops in organisms.

 Environmental Transfer of Genetic
Determinants.

e Development of Multiple
Resistance.

 Resistance from non antibiotics.

* |s resistance facilitated by chronic
low-level exposure?
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