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PRESENTATION OUTLINE

INTRODUCTION TO MICROCONSTITUENTS;

SOME EXAMPLES;

SOURCES; 

REGULATIONS; AND

CONCLUSION 

Schmitt E., et al., 2008
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INTRODUCTION
Feminized fish in Europe in mid 1990s
USGS study of 139 streams in 2002, pharmaceuticals in 80% of samples

Source: Ducoste J.
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Boulder Creek, Colorado

Kidd et al. Experimental Lake Area in Canada
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Near Extinction

EDCs may be causative agent of fish kills
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PBDE

Americans have the 

highest le
vels of 

anyone in the world.

Each tenfold increase in the blood was 
linked to a 30% decrease in the probability 
of becoming pregnant. 

97% of A
mericans have 

detectable levels in their 

bodies.

Toxic Effects of Penta-BDE in Wildlife

Eggshell thinning, infertility in kestrels, 
peregrine falcons, osprey
Altered thyroid hormones, low survival in seals

Shaw S.D.,2009

Fr
om

 W
ik

ip
ed

iaComplete reproductive failure in mink

Hillary Mesick

Bay Journal June 2010
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Source: Shaw S.D., 2009

PBDEs Increasing in North America
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Children are lik
ely receiving 

signific
ant exposure to

 toxic PBDEs in 

daycare centers (Harra
d S., e

t. a
l, 2

010).



Microconstituents on the Regulation 
Horizon 4

Simin Rezai 19th Annual Maryland 
Groundwater Symposium

7

A
da

pt
ed

 fr
om

: S
ha

w
 S

.D
.,2

00
9

Simin Rezai 19th Annual Maryland 
Groundwater Symposium

8

A
da

pt
ed

 fr
om

: S
ha

w
 S

.D
.,2

00
9



Microconstituents on the Regulation 
Horizon 5

Simin Rezai 19th Annual Maryland 
Groundwater Symposium

9

Comparison of PBDE Levels in Pinnipeds
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Comparison of PBDE Levels in Cetaceans
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Perfluorinated Chemicals

Pictures from Wikipedia

400 ppb

100 ppb

Parkersburg, WV

Rome, GA
Dalton, GA

St. Paul, MN

EPA found record levels of 

PFOS and PFOA in Alabama 

grazin
g fie

lds.
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BPAPET

Kimberly Amaral, August 2009
Plastic pellet looks like fish eggs

A turtle entangled in Marine debris (Wikipedia) A mute swan builds a nest using plastic garbage (Wikipedia)

UConn Today, August 2010

Wikipedia

Elephant seal entangled in fish line
National Marine Fishery Service
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PAH
Sources
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And oil spill

From Wikipedia

P.C. Baumann et al., 2002
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Wikipedia: Arsenic

The effect of arsenic in drinking water on IQ

Pictures from WikipediaEven 10 to 20 ppt of pyrethroid can kill Hyalella azteca.
(WE&T, May 2010)

The insecticide, found in runoff and WWTP 
effluent in the Sacramento area, ended up in two 
urban creeks.

PESTICIDES

Lactobacillus acidophilus
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Atrazine
detection frequency                 Atrazine use
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DREAMS OF SELF-SUFFICIENCY

The unconventional, tric
ky 

and expensive has become 

conventional.

(The Economist, March 13, 2010)

Penalizing carbon emissions would benefit natural 
gas at the expense of dirtier fuels.

The te
chnology of s

pill 
clean up has not k

ept p
ace w

ith
 th

e drill
ing te

chnology

EPA iss
ued voluntary in

form
atio

n 

requests
 to

 nine natural g
as se

rvice
 

companies re
garding Fracking 

(9/9/10
) 
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USGS, 2009

Pipe dreams in PA
Kobell R., Bay Journal Dec. 2009

The technique to
 extra

ct th
e gas has 

damaged stre
ams, w

ater s
upplies and 

Pennsylvania's famous fo
rests. 

Chesapeake Bay watershed loses 

100 acres of fo
rests a day

(Agricu
lture's Forest S

ervic
e and the Conserva

tion Fund)

Groundwater in DISH, TEXAS, June 2010 (Natural Resources Defense Council Blog) :

Arsenic at almost 10 times
Lead at 21 times
Chromium at more than double
Butanone, acetone, carbon disulfide and strontium

God isn
’t m

aking any m
ore la

nd. H
e quit t

hat a
 lo

ng tim
e ago.

Rep. Levdensky
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Triclosan

Triiclocaran

Testosterone

Mississippi River

McNeill Research Group, May 2010
University of Minnesota • Department of Chemistry

Rep. Ed Markey (D-Mass.) pushes EPA and the FDA for answers to 
questions about triclosan and triclocarban (1/5/2010).

The chemicals have been detected in 75 percent of the U.S. 
population, and have been found in 60 percent of U.S. waterways.

TCC TCS

Lake Pepin
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Antibiotic Resistance Bacteria

From Wikipedia

25,000 tons/yr antibiotics

(Suri, R
.,EPA Webinar, F

ebruary 9
, 2010)

Veterinary antibiotics account fo
r about half 

of all a
ntibiotics used in the US (Qiang et al. 2

006)

Monensin found in trace amount in drinking water
WSS Water Brochure

Antibiotic in all s
ix CAFO nearby wells water (Batt e

t al., 

2006)

Simin Rezai 19th Annual Maryland 
Groundwater Symposium

20

Mercury

From: USGS

From: EPA

Biomagnifications for DDT

Ten out o
f 1

1 largemouth bass te
sted 

high enough in
 m

ethyl m
ercury to

 

cause damage to
 child

ren and women 

of c
hild

bearin
g age (Julia Scott, 

July 2010).

Dentists are the largest 
polluter of mercury to 
wastewater (Watchdog Group, 
6/1/2010)

Fish containing potentia
lly harm

ful le
vels of to

xic 

chemicals lik
e m

ercury and PCBs are widespread

(W
E&T M

arch
 2010)

PCB
DIOXINS

DDT

Courtesy of WV Public Broadcasting
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PCE

Pictures: Wikipedia

Cancer R
isk

Groundwater p
lume co

ntaining TCE

Swelling Glass 
EPA called for a tig

hten
ing of D

WSs fo
r P

CE

3/22/2010

Nanoparticles made
out of gold and
palladium (Wong M., June 2010)

Injecting oxidizing
chemicals into the 
groundwater
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PHTHALATES

The feminizing capacity of 
some phthalates makes 
them true 'gender benders‘
Elizabeth Salter-Green, director of CHEM Trust

Pictures from: Vandertulip D., et  al., 
WEF09 Conf. on Microconstituents

DBP

NDMA

Risk
 to

 Frequent S
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NANOPARTICLE

A gram of nanoparticle material

NANO-ANYTHING
Functionalized vs. Pristine

Nanosilver Socks
(WERF, Fall 2008)
Removal Contaminants in Water, e.g. TCE
(Yan W.)

Concerns for WWTP processes
e.g. Nitrifiers (WERF, Fall 2008)

Palladium and Platinum nanoparticles 
for ammonia oxidation (Chinthaginjala J.K., June 2010) C

ui
 Y

., 
20
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Carbon Nanotube

Pictures: Wikipedia

SERIOUS LACK OF IN
FORMATION

EPA is working with OECD

Green Nanotechnology

Renewable Energy
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TREATMENT

P
A

C
 &

 G
A

C

Source, Stinson B., 2008

Vetiver for WW treatmen
(Michigan Technological Uni. )

Fern Pteris vittata for 

removing toxic metals

(Perdue Uni.)

HiPOx®: California’s strict 
regulations for water reuse
destruction of most trace 
PPCPs and EDCs (L. LeBrun, et 
al. WEF09).

LECA 

Three AOPs:
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J. Drewes, WERF Research Forum, 2008

CCL3

UMCR3
April 2

9, 2010, ToxRefDB

EPA Opens Access to Chemical 

Information

84,000 chemicals in commercial (EPA)

About 20 percent are secret, 151 are HPV
The secrecy has grown out of control

1976 TSCA, EPA bears the burden of proof

95 percent new chemicals requested some secrecy
About 700 chemicals are introduced annually
(GAO)
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Green Chemistry
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Maryland Drug Stewardship Program (HB 648)

The Economist, March 31, 2010

Maine: EPR law, which could in 
principle cover any product.

The EU: manufacturers to dispose of 
packaging, electronics and vehicles. 

PRODUCT STEWARDSHIP

From BBC

CRADLE-TO-CRADLE
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CONCLUSION:

Lessen from EU:
- 20/20/20 GOAL
- REACH

10% impervious watershed cover ~ sensitive aquatic    
insects decline as much as one third (Cuffney T, June 2010)

Take, Make, Waste

Chesapeake Bay watershed loses 
100 acres of forests a day
(Agriculture's Forest Service and the Conservation Fund)

"To waste, to destroy our natural resources, to skin and exhaust 
the land instead of using it so as to increase its usefulness, will 

result in undermining in the days of our children the very 
prosperity which we ought by right to hand down to them amplified 

and developed." --President Theodore Roosevelt,
in his seventh annual message, Dec. 3, 1907
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