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Mercury: Overview

Wihat 1s Merecury?
Envirenmentail Eate: Ovenview.
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“\Viad as a
Hatter:

19t cenitury,
MEKRCURY. nNitrate was
used te make feli
mats.

US Public Service
panned use i 1941

Woerkers suiifering
from mercurRy
POISeNING WEere
called “mad
hatters.”
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Sewage Sludge: Incinerators



Municipal \Waste lncinerators



Coal-Fired Electric Utilities



Natural vs.
anthropogenic
mercury?

Studies show that
anthropogenic
activities have
typically increased
available Hg
concentrations in
ecosystems by a
factor of 2 - 10

source: USGS, Shuster et al., 2002
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Sources of Atmospheric Mercury

Recycling of
Anthropogenic Natural
Mercury 33% Sources 34%

“..one can conclude that natural

Industrial sources, industrial sources and
Sources 33% the recycling of anthropogenic
mercury each contribute about

one-third of the current HgP
Pirrone N, Keeler G, & Nriagu J. 1996. Regional Differences burden in the g|0ba| atmosphere
in Worldwide Emissions of Mercury to the Atmosphere.

Atmospheric Environment 30(17): 2981-2987. (Pirrone et al., 1996).”



MERCURY CYCLE IN THE BIOSPHERE
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Annual Hg Wet Deposition 1996
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All Forms of Mercury are ToxXic

Ingestion Inhalation
Skin Contact | Skin Absorption




Health Effects of Mercury by Type

Elemental Inhalatien Nernvous; system,
Iung,, Kidnpey
IRnerganic Inhalatien, NER/ous; system,
(mercuric Salts) ingeStiOn, skin Iung, Gl traCt,
ansorption kidney, eyes
Methylmercury Ingestion NER/GUS, Immune: &
cardievascular
systems, kidney.




Elemental or Metallic Mercury

Also known as: Quicksilver




Swallewing Metallic Mercury.

Very: peor: anseiplion
Low risk

Viay: collect 1n appendix

= [E-pPesitionIngl nay. e
helptul iR dirRining

m SUKGER VEry: rsky.

= N0 medical evaluation
needed i smallfamount




It’S the vapors

YoUI hody: alksers
petween 70 10 75% ofi
the mercury Vaper: that
IS Inhaled

Veny littleralbsorption
Via Ingestion; eI dernal
contact



Linceln Park IHeome: Clean-Up 1989



Thermometer exposures 2001

3,950 other elemental
MErcuny expesures
a 686 Nl children < 61 yrs

17,457 repolited
MErcUrR/ thermmemeter
Preakages reported te
RPCC's

n 7,465 In children <6 yr

s 17 had moderate and' 2
had severe outcome

s 43 mod, 5 severe, 1
death (In adult)



Methylmercury Reference Dose

Several studies througheut the werd
ave examined the expoesure risk firem
fishy consumption

RfD! (Reference: Dose) 0. 1ug/kg/aay.

Saile dose for a liietime; Includes sensitve
populations




Fish Advisories

MDCH Advisery fier: Michigan:

One meal/week: rock ass, Perch, crappie =9¢
and any: size largemoutiarvass, smallmouii 9ass;
walleye, northenm pike or muskie

Sensitive: pepulation — limit censumption te. ene
meal/month

EPA/EDA = Sensitive pop: - Do net eat swoerdifish,
uilefish;, shark or King| mackerel



Inland Lakes with
Eishi Mercury
Exceeding the
Advisory Trigger
Level

Statewide, 66% of the lakes have
some fish = 0.5 ppm; 10% (or <)
have seme fish = 1.5 ppm

I &




Mercury Blood Levels

It has eenrestinmatedl that etween
300,000~ 600,000/ nfants Boerm annually,
N the U.S. are exposed to levels of
methylmercury abeve the USEPA RiiD
(Manaiifey, 2004).

Pecrease in 1Q i chilaren







Mercury Effects in
Wildliite

Mink are affected at = 1 ppm in
food

Ducks are afifected at = 0.5 ppm in
foed

Subtie effects include reduced
reproduction; Weilghit less, RER/eUS
system  damage, behavieral
Changes In effispring

2003 Loen study shewed moderate
risk te chicks at Ml sites




U.S. Mercury Use
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Source: US Geological Survey, Minerals Yearbook, 1996, 1997. Chlorine Institute Annual Report to EPA,
2004; National Electrical Manufacturer’s Association, direct communication, 2004.



Annual Mercury Deposition Totals From Event-
Precipitation Samples Collected At Three Michigan
Sites From 1994-2003
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1

M Little Bay de Noc-Lk Michigan

[walle.af
B Grand Traverse Bay-Lk

Michigan (Lk trout)
W Saginaw Bay-Lk Huron

walle e)
rest ay-Lk Erie (carp)

O Grassy Island-Detroit River

(carp)
m Grand River (carp)

O Muskegon River (carp)

O St. Joseph's River (carp)

B Grand Sable Lk (Lk trout)

O Lake Gogebic (walleye)

O South Manistique Lk (walleye)
Higgins Lake (Lk trout)




Mercury in Michigan

1970-1980 Collection; of fishiand sediment core samples

1988 State-wide Eish Consumpiien Advisery. Issued by
MDCH

1991 Governer Engler Announcead the Develepment of a
State-wide: Viercury: Reduction Strategy.

1992 Wichiganr Envirenmentall Science: Board (IMESBE) Was
Convened - 1995f Final Report Released

1998 Michiganrs: Viercuny Action; Plan Signed: by MIDEQ;
MDCH & NMPSC

1996 Michigan's; Viercury: Polltiien; Prevention: (IM2P2)
rask Eernce’s Final Report Released

2002 — Governoerr Grannoelm recemmended phasing out
mercury, PCBS and diexins



Questions?



Emissions ofi lenic Mercury (RGM) firam; Different Anthreopogenic
Source: Sectors In Great Lakes States and Previnces (=1999-2000

[Total RGM ernissions = 13.4 meiric tons/year]|

waste incin (GL_provinces) other fuel (GL_provinces)

2.1% 1.0%

coal elec gen (GL_provinces) manuf/other (GL_provinces)

1.7% 1.3%
metals (GL_states) metals (GL_provinces)

0.8% \ | 2.1%

manuf/other (GL_states)

4.3% N
other fuel (GL_states)
8.1%

| coal elec gen (GL_states)

waste incin (GL_states) 57.7%

21.0%



(slide courtesy of Rob Mason, Univ. of CT)

Data from Seigneur et al. (2004) model paper
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IN @ Parkview Mem. Hosp.
TX gMonticello
M1 g Monroe Power Plant
IL [] VULCAN MCCOOK LIME
Wi gEdgewater
IN gState Line
IL g Fisk
IN @ BALL MEMORIAL
IL[] Marblehead Lime (South Chicago)
IN gRockport
IL g Joliet 9
IN g R-M. Schahfer
IL gCrawford
IN @ CLARIAN HEALTH
WI ] Superior Special Services
IL gPowerton

Wl g South Oak Creek

KY @ LWD .
NV v JERRITT CANYON other fuel combustion

IL gWill County waste incineration
IL [] MARBLEHEAD LIME CO. metallurgical

IL gWaukegan )
MI gJ.H. Campbell manufacturing/other

coal-fired elec gen

IL gJoliet 29
W1 g Pleasant Prairie

0% 20% 40% 60%

Cumulative Fraction of Hg Deposition




Cost of Mercury’s
Developmental Effects

EPA estimates, that there Is' a range oii costs that:wouid
e avoerded It 1@ did net decrease ($0.8=53 millien/yir)

Harvard “The resulting| less; of intelligence. causes
diminished Economic productivity: that persists, ever the
entire lifetime: off these: children. This Iest productivity IS
e major cost ofi methyl mercuRy toxicity, andiit
amounts te; $8. 7 billion annually...Of this, total, $1.3
pIllien; each)yearis attrbutanle te mercuny emissiens
from Amercan: pewer plants: *



