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• Antibiotics 

• Hormones 

• Natural toxins 

• Fragrances 

• Detergents  

• Plastics 

• PFOS / PFOA 

• Pathogens 

• Resistance genes 

 

• Human/vet drugs 

• Byproducts 

• Fire retardants 

• Disinfectants 

• Fumigants 

• Plant/animal sterols 

• Insecticides/Repellants 

• Algal toxins/mycotoxins 

• Nanomaterials 

 EC “umbrella term” 



Better Living Through Chemistry 

From our homes, farms 

and workplaces 

To our water  

resources  

x1000s of chemicals are in use daily 

http://rds.yahoo.com/_ylt=A9G_Rqy5q_5Fu4kAd1OJzbkF;_ylu=X3oDMTBxZnU2ajFmBHBvcwMxMgRzZWMDc3IEdnRpZANJMDY2Xzg4/SIG=1guh085q7/EXP=1174404409/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=toilet&toggle=1&cop=mss&ei=UTF-8&vm=r&fr=yfp-t-501&b=1&w=640&h=480&imgurl=www2.yarden.ac.il/bloss/pro2000/projects/nicolet/toilet.jpg&rurl=http://www.pc-facile.com/news.php?n=19257&size=18.2kB&name=toilet.jpg&p=toilet&type=jpeg&no=12&tt=525,219&oid=2639d28468c6b60e&ei=UTF-8


Not your father’s caffeine…. 

http://www.amazon.com/gp/product/images/B000H0ESTM/ref=dp_image_0?ie=UTF8&n=3760911&s=beauty
http://www.flickr.com/photos/typetive/2217448321/
http://4.bp.blogspot.com/_dqiper7Fm7g/TJm44CVUCfI/AAAAAAAAVBs/jwIswjP8o_w/s1600/sumseeds-energy-sunflower-seeds-778243.jpg
http://4.bp.blogspot.com/_RApZfyDf9rQ/SNc8AWGZ87I/AAAAAAAAAdc/Jkp9DqhUwwQ/s1600-h/morningSparkOatmeal.jpg
http://www.amazon.com/gp/product/images/B0033V2VVO/ref=dp_image_0?ie=UTF8&n=3760901&s=hpc
http://rds.yahoo.com/_ylt=A0PDoX4MyAlOuEIAnpiJzbkF;_ylu=X3oDMTBpc2VvdmQ2BHBvcwM3BHNlYwNzcgR2dGlkAw--/SIG=1jv9p0qmd/EXP=1309292684/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?_adv_prop=image&va=butterfinger+buzz&vm=r&fr=yfp-t-372&w=500&h=321&imgurl=blogchocolate.typepad.com/.a/6a00e00990f01e883301116867fbe8970c-800wi&rurl=http://blogchocolate.typepad.com/blog_chocolate/2009/02/butterfinger-buzz.html&size=50KB&name=Butterfinger_buz...&p=butterfinger+buzz&oid=748d28bef85c4e6cd8d4730b66712678&fr2=&no=7&tt=212&sigr=12e2nqddf&sigi=125drrc0h&sigb=1339tg123&.crumb=GXc5CUks1lF
http://www.chemicalevolution.com/product_info.php?products_id=102
http://www.chemicalevolution.com/product_info.php?products_id=233
http://www.chemicalevolution.com/product_info.php?products_id=229


Fundamental Research Questions 

• Are ECs entering our environment?  

• What are the sources (signatures)? 

• What happens to them in the environment? 

• Do they have adverse ecological health effects?  

• Do unintended exposures pose a human health 

risk?  

• How can we minimize their entry to the 

environment or remove them? 

 



Increasing Research on ECs -  Six target journals 

Glassmeyer, 2010 

N
u

m
b

e
r 

o
f 
P

u
b

lic
a

ti
o

n
s
 

0 

50 

100 

150 

200 

250 

300 

350 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

C
lo

fi
b

ir
ic

 a
c

id
 i

n
 N

o
rt

h
 S

e
a

 &
 S

w
is

s
 

L
a
k

e
s

; 
In

te
rs

e
x

 i
n

 U
K

 R
iv

e
rs

 

P
h

a
rm

s
 i
n

 U
S

 S
tr

e
a

m
s

 

F
is

h
 e

n
d

o
c
ri

n
e
 

d
is

ru
p

ti
o

n
 E

L
A

 C
a
n

a
d

a
 

P
h

a
rm

s
 &

 E
D

C
s
 

in
 d

ri
n

k
in

g
 w

a
te

r 

S
S

R
Is

 i
n

 F
is

h
 T

is
s

u
e

; 

E
s

to
rr

o
g

e
n

ic
 m

ix
tu

re
s

 

A
B

 r
e

s
is

ta
n

c
e

 i
n

  
s

o
il
s

 a
m

e
n

d
e
d

  

w
it

h
 P

ig
 m

a
n

u
re

 s
lu

rr
y
 



 Present in ground water and                             
streams at sub-ppb conc.’s. 

 Present as complex                            
mixtures. 

 Entering via human &                           
animal waste pathways. 

Are ECs entering our 

environment?  

(Kolpin, et al., 2002; Barnes et al., 2008; Focazio et al., 2008) 
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Removal in Treatment, NJ Facility 

Stackelberg et al., 2004 & 2007 

Raw Water 
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Levels Generally Reduced by 

Treatment with GAC Filters 

Finished Water 
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Pharmaceutical/Antibiotic 

Flame retardant/Plasticizer 

Fragrance 

Pesticide 

Plant/Animal steroid 

Detergent metabolite 

PAHs 

Others 



Water “Cycle” 

  

  

  

    

Susan Glassmeyer 





Uptake into Plant   
and Animal Tissue 

• Trimethoprim: in carrots & lettuce; Boxall et 

al., 2006 

• Sulfamethazine: in corn, lettuce, potatoes; 

Dolliver, et al., 2007 

• Triclosan & Trimethoprim: in earthworms; 

Kinney et al., 2008 

• Diclofenac: in mussels; Ericson et al., 2010 

• BPA: in fish; Mita et al., 2011 

• Antidepressants: in fish; Schultz et al., 2010 

• Triclosan: in dolphins; Fair et al., 2009 

 



Ubiquitous Human Exposure 

Dermal 

    - cosmetics, soaps, other personal care products 

          - exposure to triclocarban after showering  

            (Schebb et al., 2011) 

Diet 

    - food and drink 

Inhalation 

    - e.g. household dust 

Occupational exposure 

 



• Progestin: Disruption of oviduct and ovary 

development in frogs; Kvarnryd et al., 2011 

• Sulfamethoxazole: Affected denitrification rates in 

bacteria; Underwood et al., 2011 

• Triclosan: Inhibited soil microbial respiration; Butler 

et al., 2010 

• Trenblone: Irreversible fish masculinization; 

Morthorst et al., 2010 

• Antidepressants: Impaired predator avoidance 

behavior larval fathead minnow; McGee et al. 

2009. 

Evidence for Ecological Effects 



On Site - stream waters with 

controlled photo-period and 

water temp. 

An Approach to Linking Chemical 

Exposure and Endocrine Disruption 

with University of Colorado   

Vajda et al., 2011 

Reference Treatment 



Human Health Effects? 

• Less is known related to human health effects 

  - difficulty in conducting epidemiological studies 

• Concern of fetal exposure 

  - classic example: diethystilbestrol 

• Animals as sentinels 

• View that adverse effects from pharms in drinking 

water are not expected (Bruce et al., 2010; WHO, 

2011) 

      



New Questions Raised 
• Epigenetics 
        - e.g. chemical modification of DNA  

            (Choudhuri, 2010) 

           - fetal basis of adult disease  

             (early exposure  late effects) 

• Transgenerational transmission 
  - chemicals exposed to now could impact  

            future generations 

      Novel lab and field approaches needed to fully understand 

the ultimate effects from exposures to complex mixtures  



toxics.usgs.gov/regional/emc 

Questions? 


