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9/15/05) States, tribes and territories issued 3,221 fish advisories in 2004, according to data just released by the Environmental Protection Agency. 
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Presentation Notes
Mercury (symbol Hg) is the only metal to exist as a liquid at ordinary temperatures. Naturally occurring Hg exists principally as elemental Hg (Hgo) and in bivalent forms as sulfide minerals and organic compounds.



Because of the volatility of Hgo, Hg has pronounced tendencies to mobilize in the environment and become repeatedly involved in air-surface exchange.



Hg is emitted to the atmosphere both by natural and anthropogentic (man-made) sources. 

	Natural emissions include evasion from soil surfaces, water bodies, vegetation, wild fires, volcanoes, and geothermal areas.



	Anthropogenic Hg emissions have been increasing on the global scale due to industrial activities.  Today coal combustion, waste incineration, metal smelting, refining, and manufacturing are the chief sources.



In both freshwater and saltwater environ. Hg is converted to methylated forms, primarily by sulfate reducing bacteria.



Methylated Hg has the potential to bioaccumulate and biomagnify through the food chain where it may be introduced to humans and other upper trophic consumers in concentrated amounts.  Fish, especially long-lived predators at the top of the food web, accumulated high conc. of Hg and are fundamental indicators of risks associated with Hg in aquatic ecosystems.



Consequently, regulatory fish consumption guidelines and health advisories have been implemented worldwide. In humans, Hg is a neurotoxin and is particularly hazardous for fetuses and children as their nervous systems are still developing.



The role of vegetation in the biogeochemical cycling of Hg is being investigated. Studies have shown that concentrations of Hg in water are greater after passing through a forest canopy.  Several researchers have measured Hg concentrations in leaf litter and suggested that litterfall represents the largest single input of Hg to forest soils.  There are some questions as to whether the Hg in leaves originates from soil or atmospheric sources and whether the presence of litterfall might enhance Hg concentrations in runoff or leaching to aquatic systems.  



This research used Populus tremuloides, commonly known as quaking aspen, which is a deciduous tree (looses it’s leaves) and does not examine the role of conifers or evergreen species.
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Mercury In western systems
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Mercury In western systems

Klamath-Trinity Mountains
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Wetlands are important in
western systems

Habitat and water!

Important for nutrient reduction and
reduction of total suspended sediment
loads

Sites of methyl mercury production

Can we mitigate methyl mercury
production while maximizing benefits?
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*most polluted tributary of the
Truckee River

scontributes 70 tons of nitrogen,
15 tons of phosphorus, and 900
tons of suspended solids

*High Hg content in creek water
and sediments

e primarily derived from ore
processing waste late 1800’s
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To Steamboat Creek
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Experimental Setting

Small surface-flow wetlands consisted of 10 parallel
trains, each having:

cells
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 Liner and soil bottom

 Emergent vegetation – meadow rush, salt grass, cattail, tall white tops

 Surface exposed to the atmosphere

 Divided into three cells of equal length
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Trains with creek water and sediments
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Total Phosphorus (TP):

Trains with creek water and sediments
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Total Suspended Solids (TSS):

Trains with creek water and sediments
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Creek sediments

Plant effluent —

Creek water —Creek sediments

7/6u ‘abHL OV

=
.
S
I

T zmu_
i

e

e

q
L

20
0
20 4+
0
0
0

7/6u ‘1BH oV

v0-TT

¥0-6

¥0-8

¥0-L

¥0-S

V0T

€06

€0-L

€09

€09

€0¢

7/6u ‘abHL OV

q/6u ‘BHL OV

G0-9
S0-v
S0-¢
¥0-¢T
v0-1T
¥0-6
¥0-8
¥0-L
¥0-S
¥0-T
€0-6
€0-L
€0-9
€0-9
€0-€

Plant effluent — Clean sediments

Creek water Clean sediments

AC of total Hg in outlet waters- inlet



SBC water and sediments
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SBC water and sediments
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TMWRF water and SBC sediments
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Wetlands

e Sink for N, P, TSS and total Hg

e Contaminated sediments more methyl Hg
production than clean sediments less

— (but creek water is a constant source!)
* Clean water significantly increased meHg
production
— Warmer
— Lower pH
— Higher sulfate
— Higher TOC




Take home message
Water source matters!
Wetland design important

Wetlands will make meHqg but can mitigate
It with open areas of water
Experimental manipulations

— Sulfate and temperature important controlling
parameters

— Drying and wetting caused meHg to be
flushed

— Nitrate addition did not influence meHg flux




Measurement of meHg production in
restored stream reaches

« Reach with riparian habitat and no standing
water

 No meHg production, no water quality benefits
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Conclusions for Hg
contaminated watershed

o Constructed wetlands
— will generate methyl Hg
— H20 quality benefits
— Water source important!
* Restored riparian habitat
— No meHg
— No H20 quality benefits
e Instream wetland
— Keep H20 moving
— Open areas for photodegradation
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