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Goals of the Project

• Collect data characterizing methyl-mercury (MeHg) fluxes and 
production rates in the South River watershed.

• Develop numerical models for simulating surface water flows 
and MeHg production and transport.

• Using the surface water and contaminant transport models, 
calculate maximum allowable mercury loads (TMDL) from all 
point and non-point sources.





South River Monitoring Stations



Stream Monitoring

South River at Harriston, VAContinuous Monitoring
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Periodic Monitoring/Sampling
Periodic Monitoring

Total Hg (filtered and Total)
MeHg (filtered and Total)
DOC
Sulfate
Chloride
Suspended Sediment
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Cross-Stream Sampling
Harriston, August 30, 2005
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Cross-Stream Sampling
Filtered Methyl Mercury (ng/L)
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0.970.941.111.120.95

Filtered MeHg Flux = 0.2 (g/day)
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Cross-Stream Sampling
Particulate Methyl Mercury (ng/L)

0.53
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0.29

0.210.340.270.230.21

Particulate MeHg Flux = 0.06 (g/day)



Waynesboro Dooms Harriston
(ng/Liter) 01626000 01626920 01627500

Filtered Total Mercury

Count 15 23 18
Mean 1.2 9.8 13.7

Particulate Total Mercury

Count 12 14 20
Mean 5.7 390.8 413.8

Filtered Methyl Mercury

Count 17 26 21
Mean 0.0 0.4 0.7

Particulate Methyl Mercury

Count 12 13 19
Mean 0.0 1.2 1.3

Mercury Statistics, Feb. ‘06



Notable Findings

• All species/phases show an increase 
from Wboro downstream to Harriston

• Filtered THg at Wboro is much less 
than Hg in precip 1.4 vs. 13 (ng/L)

• Suspended MeHg load may be higher 
than dissolved (filtered) MeHg load

• Of  all species/phases, methylmercury 
shows the greatest increase from                

Dooms to Harriston



Methyl Hg : Total Hg         (Filtered)

Filtered Total Hg (ng/L)
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Methyl Hg - Filtered vs. Particulate

Particulate Methyl Hg (ng/L)
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South River Discharge
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Discharge vs. Temp
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Discharge vs. Turbidity
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Discharge vs. Sp Conductivity
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Discharge vs. pH
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Estimating Fluxes

+
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WQ Data
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South River Mercury Webpage

http://va.water.usgs.gov/projects/south_river_hg.html



Mercury Flux During Storm, 
Nov. 29-30, 2006



Total Mercury Flux
Current Guesses for Watershed

Inputs (kg/year)
Net Atmospheric Deposition Wet+Dry +11

assume watershed storage -6
Dupont Plant continuing source +~1

Outputs (kg/year)
River Discharge -100
Volatilization & Evasion -1

Total -95



TMDL Study Design

• Focus on methylmercury (MeHg).  (MeHg makes up 
~90% of  total mercury in fish.)

• Collect data needed to understand methylmercury 
cycling in the South River basin

• Build a defensible conceptual model before building a 
numerical model

• Focus efforts on the South River, then extrapolate to 
downstream Shenandoah river reaches



Direct Atmospheric 
Deposition

South River

Tributary
Contributions Downstream

Losses

Losses to Atmosphere

Sediment 
deposition/suspension Groundwater

Discharge to riverPoint Sources

Mass Balance of  Total Mercury



Bioavailable Mercury (MeHg) 
in Water Column

Tributary
Contributions

Downstream
Losses

MeHg Flux from/to Stream & Bank
Sediment Porewater

Net (De)Methylation of Hg 
in Water Column

Volatilization

Net Sedimentation
of MeHg MeHg 

Point Sources

Mass Balance of  Methyl Mercury



Wet deposition rate = 13.2 g/m2/yr

Atmospheric Deposition of  Hg

Estimates from EPA’s Mercury Dep. Ntwork



Wet deposition rate 13.2 mg/m2/yr
Watershed Area (Harriston shed) x  212 sq miles

Watershed Wet Deposition of Hg =  7.2 kg/yr

Dry Deposition?
no good numbers currently in hand
1997 Mercury Report to Congress suggests ~6.8 mg/m2/yr

Watershed Dry Deposition of Hg =   3.7 kg/yr

Total Atmospheric Deposition = ~11.0 kg/yr

How much of this gets into the stream system?
10% 50% 90%

Atmospheric Deposition of  Hg



Clean Sampling Techniques

• “Clean Hands 
/Dirty Hands”
• No field 

filtering or 
treatment
• Gloves
• Ultra-clean 

sampling 
equipment



Other Data Collection

• Shallow porewater sampling in stream 
banks (Hg, MeHg, pH, DOC)

• Stream bank sediment sampling (Hg, 
MeHg)

• Shallow groundwater sampling (Hg, 
MeHg)


