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INTRODULTION

>Feminized fish in Europe in mid 1990s ™4
»USGS study of 139 streams in 2002, pharn&

»EDCs may be causative agent of fish kill

Boulder Creek, Colorado

Source: Ducoste J.

Kidd et al. Experimental Lake Area in Canada

Intersex fish downstream of POD
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Hillary Mesick
Each tenfold increase in the blood was
linked to a 30% decrease in the probability
of becoming pregnant. Bay Journal June 2010
Toxic Effects of Penta-BDE in Wildlife
» Complete reproductive failure in mink
» Eggshell thinning, infertility in kestrels,

peregrine falcons, osprey
» Altered thyroid hormones, low survival in seals
Shaw S.D.,2009
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PBDEs Increasing in North America

1970-2005

Doubling time~2-5 years
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Figure: Shaw and Kannan Rev Env Health 2009
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Data: Schecter et al. 2005, Ikonomou et al 2002, 2006, Rayne et al 2003, Johnson-Restrepo et al 2005,

Elliott et al 2005, Lebeuf et al 2004, She et al 2002, Shaw et al 2008
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Source: Shaw S.D., 2009

Serum PBDE Levels in a California Family
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Adapted from: Fisher et al. EHP 2006

Source: Shaw S.D., 2009

Father Mother Child Toddler
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Comparison of PBDE Levels in Raptors

Kestrel, Beijing (12300)

ng/g lipid

muscle

Adapted from: Shaw S.D.,2009

Adapted from: Shaw S.D.,2009

Microconstituents on the Regulation
Horizon



Comparison of PBDE Levels in Pinnipeds

bor Seal, Wadden Sea
ng/q lipid
Blubber
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N
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Harbor Seal, SF Bay, CA
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A Sea Lion (5800 nglg)

Groundwater Symbosium

Adapted from: Shaw S.D.,2009

Harbor Seal (3700 ngig) 8

A Sea Lion (55000 ng.'gr

Comparison of PBDE Levels in Cetaceans

ng/g lipid
Blubber

(7700 ngig)

in, Texas

Sum PBDE (ng/g Iw)
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Bottlenose Dolphin UK

10

Adapted from: Shaw S.D.,2009
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Perfluorinated Chemicals

St. Paul, MN

Pictures from Wikipedia

Simin Rezai 19th Annual Maryland
Groundwater Symposium

11

# Elephant seal entangled in fish line
National Marine Fishery Service

Bt - L
Wikipedia

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

From Wikipedia

P.C. Baumann et al., 2002
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Guilio R.Di.

PESTICIDE
"‘Nio’N'*xs’ g s

Lactobacillus acidophilus

R/K%\ro -
Q

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

Even 10 to 20 ppt of pyrethroid can kill Hyalella azteca.
(WE&T, May 2010)
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H ﬁ H The effect of arsenic in drinking water on 1Q

Pictures from Wikipedia
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One nation over gas
US shale-gas resources

- N , 9 .
Penalizing carbon emissions would benefit natural .,&“’ ‘(\oe’o‘é‘“
gas at the expense of dirtier fuels. Q‘»"’ ¢,s‘°s(e
© z¢°°' W
" 0°
o«‘ )]
©" oWV
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Pipe dreams in PA

Kobell R., Bay Journal Dec. 2009
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_undwater in DISH, TEXAS, June 2010 (Natural Resd
»Arsenic at almost 10 times

> Lead at 21 times 4) /
le

» Chromium at more than do
> Butanone, acetone, carbon disulfi
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TCC

] ] TCS
A o8 o

Triiclocaran

Triclosan

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

Pictures courtesy of Wikipedia

Rep. Ed Markey (D-Mass.) pushes EPA and the FDA for answers to

; % questlons about triclosan and triclocarban (1/5/2010).
O Cl

triclosan 2, 8-dichlorodibenzo-p-dioxin
McNeill Research Group, May 2010
University of Minnesota * Department of Chemistry
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Monensin found G‘- esgrTTewt4n drinking water

WSS Water Brochure

Simin Rezai 19th Annual Maryland 19
Groundwater Symposium

proR®® pDT

i T omcariraions
Iparts per miklion)
00
20
A
N\
] o
iz 0 s\’\- 2
O O ¥

PR é\e S
Biomagnificq&jio\%fo@DT Q

GRS ((\e
8

wastewater watchde
6/1/2010)

o Q
From: USGS \(\\0}\
@)
‘&
O
Simin Rezai 19th Annual Maryland 20

Groundwater Symposium

Microconstituents on the Regulation

Horizon

10



Cl I
3

cl o
R\
&©

> Swelling Glass

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

> Injecting oxidizing
chemicals into the

Pictures: Wikipedia groundwater
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PHTHALATES

o

The feminizing capacity of
some phthalates makes e ey
them true 'gender benders®

N\ ~0
Elizabeth Salter-Green, director of CHEM Trust yo |

~N.
N
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Nanosilver Sochs er&\

(WERF, Fall 2008) ‘\
Removal Contaminan*_ (“\ ter, e.g. TCE

(YanW.) \é

Palladium an"\.)P .«um nanoparticles
for ammw@Q .Aation (chinthaginjala 1.K., June 2010)

Carbc %‘%, .otube

Cui Y., 2010

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

EPA is working with OECD
> Green Nanotechnology

> Renewable Energy

Simin Rezai 19th Annual Maryland 23

Groundwater Symposium

TREATMENT Three AOPs:

Source, Stinson B., 2008

LECA

HiPOx®: California’s strict
regulations for water reuse
destruction of most trace

Fern Pteris vittata for

Vetiver for WW treatmen removing toxic metals ZF\),\,CE';SQ? nd EDCS (L. LeBrun, et

(Michigan Technological Uni. ) (Perdue Uni.)
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1976 TSCA, EPA bears the burden of proof

J. Drewes, WERF Research Forum, 2008
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Dutzik t. et al., Fall 2009

95 perc~ co“‘fvv cher’ \"-quested some secrecy F.' '-Q"‘F

25

PRODUCT STEWARDSHIP

The Economist, March 31, 2010 R —

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

/
The EU: manufacturers to dispose of “""—Mﬂ\;
packaging, electronics and vehicles. —

Maryland Drug Stewardship Program (HB 648)
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CONCLUSION: _ W’

"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

Chesapeake Bay watershed loses
100 acres of forests a day

(Agriculture's Forest Service and the Conservation Fund)

10% impervious watershed cover ~ sensitive aquatic
insects decline as much as one third (cufney T, June 2010)
Lessen from EU:

- 20/20/20 GOAL
- REACH
Simin Rezai 19th Annual Maryland
Groundwater Symposium
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