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Background - 1

Why do we care about mercury deposition?

A Mercury is a neurotoxicant.
A Methylmercury can lead to adverse health effects.

A For overall population

A Primary health effects can include lack of coordination of
movements; impairment of speech, hearing; and muscle
weakness.

A For fetuses, infants, and children

A Primary health effect is impaired neurological development.

Source: USEPA Fact Sheets



Background - 2

A Whether an exposure to the various forms of mercury will
harm a person's health depends on a number of factors:

A the chemical form of mercury

A the dose and duration of exposure

A the age of the person exposed (the fetus is the most susceptible)
A the route of exposure -- inhalation, ingestion, dermal contact, etc.
A the health of the person exposed

Source: USEPA Fact Sheets



Background - 3

Mercury Fish Consumption Advisories
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Background - 4

A Why measure atmospheric deposition of mercury?

I States must establish mercury water guality standards

I States must list water bodies not meeting these standards

I Must develop Total Maximum Daily Loading (TMDL) estimates that would
be needed to meet these standards.

I The atmosphere has been found to be an important source of
the loading of mercury to water bodies.
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Background - 5

A Mercury has both natural and anthropogenic sources.

A It is found in the atmosphere in three main forms:

A Gaseous Elemental Mercury: Hg(0) [~95 %]
A Gaseous Divalent Mercury: Hg(ll)
A Particulate Mercury: Hg(p)

Source: Schroeder and Munthe, 1998



Background - 6

A During the 19906s, a number of mor

rates of mercury wet deposition to sensitive ecosystems.
I Guentzel (1995, 1998) Total Mercury Wet Deposition, 2009
i Dvonch et al. (1995, 1999)
I Allen and Heyes (1998)
I Lodenius (1998)
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Background - 6

A Over the past decade, a number of approaches have been
developed for use In the direct measurement of mercury dry
deposition.

I Surrogate Surface Approaches
I Micrometeorological Approaches




Surrogate Surface Approaches



Conventional Particle Dry
Deposition Estimation

Amount deposited=F5 1SA=V, 1C 1 SA

F - dry deposition flux (M/L2T)

V- Estimated dry deposition velocity -
(L/T) - typical values 0.1 - 0.5 cm/sec
C - measured ambient concentration
(M/L3) of particles <10 - 20? nm



Theoretical Deposition Velocity
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Comparison of measured and
modeled dry deposition

A Multi-step method:
F=a C Vd
C, - concentration of each size interval

Vd. - deposition velocity of each size
Interval calculated with a model



Comparison between measured
and modeled fluxes

Particle mass (urban), n=57
Particle mass (remote), n=20
PCBs (urban), n=12

Trace metals (urban), n=13
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Cumulative size distribution plot
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>90% of the flux is due to particles >10 nm In size



Evidence for coarse Particle Hg



