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Topics to Be Covered

ERtiy Inter the: enviroRment; PersiStence,
anad toxicity of:

s pelychlernnated biphenyls (PCBS)

s dioXINS; and: furans

= Mercury (Hg)

s pesticides
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How: Do Pollutants Eind! the \Water?

Abmosphenc
D poraileon

EPA GLNPO,

20!

=




Gas Exchange and Mass Balance
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Sediment Resuspension

Lredging shipping Storms

EPA GLNPO, 2008
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Food Chains and Food WWebs

Feoed Chaln — sequence: off organisms threugi Which
AUtrHents and energy’ move

Food Web — series of interconnected food chains In
an ecosystem




Food Chains



Ecologicall Food! Chains/Pyramids

Most ecosystems have huge number of primary producers supperting a
smaller number of herbiveres, supporting a smaller numker of
Secondary CoNsUmers
s Second law’ of thermodynamics.
Ecosystems not 100% efficient.
s 10% Rule

consumers

consumers

Primary
consumers

1,000,000 J of sunlight

Copynght © Pearsen Education, Inc., publishing as Benjamin Cummings



Community: Structure

Food chains are
not isolated units
but are hooked
together into food
webs.

Copyrighl @ Pearson Education, Inc., publishing as Benjamit Cummings.
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Persistence

“Persistent™ defineal by’ the Internatienal
Joint Commission as having a nali-lite of
eIght WEEKS! OIf greater;

a Half=lifer= the amount eif time: that must elapse: ol the
guantity’ of a sample to be reduced lhy 50%

Resistant 1o degradation; processes that
transterm - parent compound™ ter ether,

Usually: Iess: toxic, SUStances

a Bielegical reguires microerganisms
x Chemical includes hydrolysis, photoelysis, and oxidation



PCBs In Great lLakes Eish
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L ake Stratification

Alse) knewn! as “layerngr, this' pRenemenen
reduces mixing/dispersion, fercing poliutants to
concentrate near the shereline.

HEATING \ !
ICE COVER L l ‘ : od
.El: = 2 i e ] b E ] X
=r ® o -

WINTER SPHIMG SUMMER FALL
EPA GLNPO. 2008 (turnowver) davering) [t}




Wiy These Substances?

ldentified asyhaving high potential te
9e:

= Persistent
= Bloaccumulative
m [OXIC

EasIy moeverbetween media
TTAreat ter human: health and wildliie



Bioaccumulation

“Bloaccumulauve — general term referning
10 potential for a substance te e stored

(accumuiate) i tissue
Uptake frem environment, fieed, and water
Quantified through BAE

x Ratior of amount 1R’ tissue: toramount 1N ambient
Water Where: erganism and ieoad aie expesed

» Blecencentration®™ refers; te; water intake only



Michigan's “BCCs”

“Biloaccumulative
Chemical of
Concern:

BAE greater than
1000

Hali=lifer not less
than eight Weeks
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M ICh Igan’S “BCCS” (cont'd)

Chiordane

EXAC
EXal
EXAC

1
1

f

Lindane

DDT/DDE/DDD
pieldrin

orohenzene
orobutadiene
elecyclehexanes

VIERCUIRY/
Mirex/Photemirex

Octachlerestyrene
RPeES
Pentachloronenzene
2,3,7,8-TCDD

1,2,3,4-
tetrachlorehenzene

1.2.4.5-
tetrachlorohenzene

Toxaphene



The Problem

BIOMA GNIFICATIOMN!

A4, 800,000 g pt

.__:"

00,000 ppt

ot
+

d

Og. 000 ppt

14,00 ppt

2,000 ppt

T
LA
.
e
.
e e
~alr
e

0. 10 ppt

ppt = parts per trillion
(mercury concentration)

Slide courtesy USGS



Biomagnfication of PCBES

Heming Gull Fggs

,ﬁ? o

PA GLNPO, 2008



Biomagnification of Mercury

Source: New Jersey Mercury Task Force, January 2002



Contaminants and Eish Advisories

Biomagnification: Dramatic Increase
7 the concentration: ofi a chemical
SUStance /I a.lood ywep as i Passes
from| lewer trephic levels: tor higher
trophic levels:
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Toxicity

“Jlexic” identifies ability fier a
SUPSstanCe: tor cause: adverse: effects

“The dose makes the poIsen.” earacelsus)

At a given expoesure level

x WillFaedVerse effiects, eccur?

s \What kinds, ol effects; eccur?

s [HeWw! Severe/reversible are the effects?



PrOpErties:

Synthetic erganic compound
Eat soluble

Odorless Polychlorinated Biphenyl (PCB)
Colorless
Does; not burn Uses:

Electrical industry, — transiormer oil
Aute Industry — hydraulic oil

Paper Inaustrny — carboniess copy. pPaper
Agriculture — pesticide extender

Banned inMIFin 1976
Banned nationally in 1979



Ecological lmpacts off PCBS

EPA GLNPO, 2008

EPA GLNPO, 2008

EPA, 2008

EPA GLNPO, 2008




PCBs in the Great Lakes
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Dioxins/Furans

“[Dioxins™ are a group of:
210 “congeners”, varying
N number ef chlering
atems attached te rHngs

Tlerm also used to
descrile family’ of
chemicals (Including
some PCBs) withi similar
structure and mode of
toxicity

2,3,7,8-TCDD is most
([0)4]

BY-preducts of
combustion and
manuiacturing of;
Various; chemicals

Effects i animails
Include:

s Endecrine changes

a Altered fetal
development

= Reduced
reproductive
capacity.

s Immnosuppression



Environmental Transfer of Dioxins
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MErCuR.

Naturally: eceurrng, element numieer 80
Shiny: silver liguid at reem temperature

Released duling Voelcanic eruptions and thretigh
deep sea vents

Used 1y early: haremeters, thermometers,
Sphygmonanemeters, switches; dental
amalgams;, fllerescent lIights



Envirenmental Cycling of Hg
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Formation ofi Methylmercury: (MeHg)

Oxidation
Emission & Transport ——> Hg(0) = Hg(ll) ?‘3
ﬂ Wet & Dry Al

D&puslﬂnn
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Volatilization W\ Mmh'!l"laﬂun




EFermation off MeHg

Conceptual Biogeochemical Mercury Cycle

.— Amospherdic — & http://www.environment-canada.ca
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Fermation of MeHg
Biogeochemical Cycle for Mercury
E !

biomagnificatio
of MeHg 10°

X

Hg(ll) «— CH,Hg’

"R'CHE'H&/ MerB emees
¥ R-S-Hg e
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Pesticides

Bothi mimic estregen

DD thinned shells of bird eggs,
repreductive fiaiure

DD banned in 1973 — credited
Withi the “comeback”™ ofi the bald
eagle

Use ofi chierdane on feod crops
panned in 1978; all appreved
used terminated 1n 1988

Chlordane



cides

Environmentall Cycling of Pest

The pesticide cycle

Degraded by ultra-
violet light =

Deposited by
\ / rainfall

Vaporized to
atm osphere

Pesticides

:'Ll.l

ek Surface run off to lakes
Absorbed by \ and rivers
T Adheres to soil E—
P
particles

Leached helow Degraded by hacterial e

root zone by ram oxidation or chemical TLesabied] G sreatiere
or irrigation hydrolysis COUT Ses




Tolerance Limits

MinimumrlevelsieyondWilch Species canmnot
SURVIVE Or reproduce

a Many species havelimits moere critical for the yeung
than the adults



Eish Centaminant Voniterng Progam

DINRE Collects, precesses, analyzes samples frem
45 Watersheds

= PCBs

s Diexins and Eurans

a Chiorinated pesticides

u Vercuny

Raw data and contact Infe availanle enline at
Attp://MWAWW. deg.state. mi. us/ficmp



Eish Contaminant Monitorng Program) s
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MDCH establishes trigger levels

Pulishes “Michigan Eamily: Eish
Censumption Guide”

MDCH Division of Environmental Health* 1-800-648-6942

it us on the web at

Additionall infermation available online: at:


http://www.michigan.gov/mdch/1,1607,7-132-2944_5327-13110--,00.html
http://www.michigan.gov/mdch/1,1607,7-132-2944_5327-13110--,00.html
http://www.michigan.gov/mdch/0,1607,7-132-2945_5105_51514-200030--,00.html
http://www.michigan.gov/mdch/0,1607,7-132-2945_5105_51514-200030--,00.html

Herrng Gull Egg anadl Bald Eagle
vVioniterng Pregrams
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We're All In This Toget

Humans

Herring Gull .-

Forage Fish

g

Chub

Cormarant Snapping

Turtle

Waterfowl

Inwertabrates Plankton

(— Mineral Nutrients

NOTE:

This s a simplified representat
food web showing the main pathways
Food (enargy) meves in the direction of
the arrows. The drivi
Depictions of the various organisms are
Dead Animals and Planis nat to scale,

Bacieria and Fungi

Vegetation

sing force is sunlight.
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