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Presentation Outline:

e Background of the “mercury
problem?”

e Current understanding and
present research directions -
example from the Everglades

e Summary comments and
relevance to modeling




Mercury toxicity
revealed in the
1950’s-60’s by severe
contamination cases
in Japamand lrag.
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Mercury Contamination of Agquatic Resources

Mercury sources
Pollution level

Affected waters

Key factors

Problem resolution

1960s-1970s

industrial, direct
heavy

developed rivers,
reservoirs, lakes

large mercury
inventories

reduce direct
discharges to
surface waters

1980s -1990s

multiple, atmospheric

light to moderate

remote to developed

high bioavailability
(production of methylmercury)
further reduce emissions,

management of mercury-
sensitive ecosystems




Mercury Pollution

Ecosystem Hg in game fish (ug/g wet wt)

Mean range Maxima range

Old

Waters polluted by chlor-alkali
plants
New

Newly flooded reservoirs 0.7 - 3 2 -6
South Florida wetlands 0.4 -1.4 2 - 4

Low-alkalinity lakes 0.5 - 0.9 1-3

Data for northern pike, walleye, largemouth bass, and smallmouth bass
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Survival of Mallard and Royal Tern Embryos

Source: Gary Heinz, USGS




Embryotoxic thresholds In
mallard eggs and diet

Mercury In diet of
Harmful adults that produces

concentrations of 0.1 - 0.8 ppm
mercury in eggs mercury in eggs
(ppm, wet-weight)  (PPM, wet-weight)

0.1 -0.8 ~ 0.1

Source: Gary Heinz, USGS




Conseguences of Mercury
(Methylmercury) Contamination of Fish

= Direct health effects on humans and
fish-eating wildlife

= | oss or degradation of a consumable
resource having socioeconomic,
nutritional, cultural, and recreational

value

= Soclo-cultural damage to people who
fish for subsistence




Mercury Then and Now
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Year (AD)

2000+

19504

1900

1850 -

18004

1750 -

WWIl manufacturing (circa 1340-45 AL)

=& 1998 core

—— 1991 core
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40

Lessons from the
Freemont Glacier:

270-year record

Large changes in mercury
deposition

Regional-to-global scale
Impacts from varying Hg

Sources.

70% of Hg accumulation
over the past 100 years
resulting from man’s
activities

Distinct decline last 10
years




Where does the come from?

Global Atmospheric Mercury Emissions
(percent of 7260 tons per year)

30%

Oceans

B Terrestrial

Man Related

Source: EERC Rept., v. 9, no. 1, 2003




Spatial distribution of global emissions of mercury to air

Hg thy _
|:] Mo reparted emissions . g

Source: UNEP Global Mercury Assessment, 2002, using J.
Pacyna 1995 data, as presented by AMAP (1998).




Regional Atmospheric Mercury Emissions
(percent of total man-related emissions)

Source: EERC Rept., v. 9, no. 1, 2003
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Wet Deposition — Total Hg from USA, Canada and Background

micrograms per square meter
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Industry Categor
© Chlorine Production
O Gold Mining
© Hazardous Waste Incinerato
@ Medical Waste Incinerators
o Utility Coal Combustion
@ Municipal Waste Combustio

Total Mercury Wet Deposition, 2003
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How Important Is
atmospheric
deposition (or atm.
mercury load
reductions), at

sites of historical
point source
mercury
contamination?
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Relating Sources and Loading to
Bioaccumulation - Bioavailability i1s the Key
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The Mercury Cycle

Hg Complexation — | Bioaccumulation
Microbial uptake Microbial methylation




The Agquatic Cycling of Mercury In the
Evergaldes Project 95 - present
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Florida Everglades: Then and Now
Pre 1900’s Current

The Future? $8 bllllon |n
restoration efforts will tell




The Mercury Cycle

Bioaccumulation

=
Sulfide -
S

Microbial methylation




Ecosystem Scale QW Gradients: . . :
SO, & DOC Loading from the EAA . K

> 100’s mg/L
B —-50-150 mg/L

Bl -2-10 mg/L

Bl >05 -2 mg/L




Total Hg and Methyl Hg Time Series

MeHg (ng/L)
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Linked hydrologic and MeHg Production Cycle

Inundation: Dry down and internal
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The Mercury Problem (summary):

» Substantial problem potentially affecting
aquatic ecosystems across the globe

Many factors have controlling effects:
Hg loading rate, water chemistry (S,C,
& Hg), hydrology (wetting & drying,
watershed Inputs, floods), disturbances
(fire, dredging, global Warmlng) and land
management (wetland restoration &
construction, reservoir construction,
erosion, mining, mine restoration, fire,
land-use changes) - It's not just Hg
loading!
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New discoveries (e.g., new vs. old HQ)
are continually challenging researchers
and model developers to provide an
accurate and predictive tools.

—
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Present needs:

e Ecosystem recovery (response
times and magnitude) to changes
In Hg loading (new vs old Hg
behavior, watershed influences)

Freshwater = Marine ecosystem
connections

Bioavailability (reactivity) of
various mercury pools

Human & wildlife toxicology

Science Integration and science-
policy linking

ZUSGS




August 6-11, 2006 Madison, Wisconsin US A

invitation | history | organizing committee | sponsorship | technical sessions | exhibitors | venue | city of madison | state of wisconsin | getting to/from

An Invitation to the
Eighth International Conference
on Mercury as a Global Pollutant

August 6-11, 2006
Madison, Wisconsin, USA

Complete information at:

www.mercury2006.0rg



