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1. Mercury topical study
Summary of Hg study

The general objective of the study is to determine the effects of source strength, mercury cycling (especially methylation and demethylation), and food-web interactions (food-web complexity) on bioaccumulation of mercury in fish in stream ecosystems.  In other words, we seek to determine environmental characteristics that are associated with a range of methylmercury contamination in fish.  The workplan includes key measures of source strength and mass flux of mercury; measures of key geochemical variables; and assessment of mercury at key points in the food webs of study sites.  This study emphasizes understanding of key processes and relationships at a few sites that span important gradients in land use/land cover; aquatic chemistry; and mercury concentrations in game fish.  The current workplan is available at http://water.usgs.gov/nawqa-only/trace/mercury/topical.html. 
The group-2 study workplan is currently being re-drafted.  
General notes

Reports:  The mercury team’s report plan is at:  

http://water.usgs.gov/nawqa-only/trace/mercury/HgTT_ReportPlan2001SUs.xls.  

Team scientists should remain vigilant about progress on reports, and stay in communication with Study Unit, District, and mercury team management.  Report due dates have previously been extended for most reports to mid FY07, and most reports should be internally approved, and submitted to the journal or government printer, depending on publication outlet, by the end of FY07.  The support outlined below reflects an extension of initial plans to accommodate delays (relative to initial plans) finalizing our team’s data sets, and other circumstances.   

MDN sites:  If any MDN sites from group-1 studies are decommissioned, NAWQA equipment should be made available for future Hg Topical study sites.  Communicate with Mark Brigham on these matters.  
2. Study Unit lead personnel and roles
Roles are described for lead scientists; it is assumed that the study units will manage staff for field and data base support.
a. WMIC (Barbara Scudder)  Funding target:  $50,000 (finalize with Barb)

FY08 activities will focus on completion of relating to the Hg synoptic report plan (online data report, plus synoptic reports identified in the report plan).  Most work on these reports should be completed by end of FY07, but some time from the lead author (Scudder) may be required to address review comments and shepherd manuscripts through the publication process.  

b. GAFL (Lia Chasar)   Funding Target:  $155k    Planned work elements:  

i. Address journal review comments, and finalize publication of manuscript on food bioaccumulation from group-1 studies.  This manuscript should be submitted to the journal by end of FY07.  
ii. Oversee quality assurance of biological data collection.  Identifying QA criteria, selecting appropriately qualified laboratories, assisting in establishing contracts or other funding mechanisms, and obtaining USGS-WRD laboratory approval via an ongoing quality assurance assessment of collaborating laboratories.  Biological data includes mercury analyses of biological tissues, stable isotope analyses, age analyses of fish, and other core biological data generated by the study. 

iii. Co-lead the biological aspects of the group-2 studies (both development of concepts, work plans, report plans, and implementation of those plans), with Karen Murray.
iv. Co-author Hg circular.

c. HDSN:  Funding target: $440k
i. Karen Murray:  

1. Co-lead the biological aspects of the group-2 studies (both development of concepts, work plans, and report plans; and implementation of those plans).  

2. Project management of the HDSN basin mercury study, including coordination of field activities, including sample collection and local data base management, etc.  

3. Continue to serve as a liaison with the NSF mercury biocomplexity study, and obtain key data sets of interest from that study.  

4. Interact with modeling group, with emphasis on bioaccumulation models.  
ii. Doug Burns

1. Co-lead the development of concepts, work plans, and report plans, and implementation of those plans, related to modeling of mercury cycling and bioaccumulation in the Hg study basins. 
2. Co-lead development of concepts, workplans, and report plans; and implementation of those plans, related to field components of the study, especially regarding the physical compartments of the ecosystems (terrestrial, wetland, and stream compartments). 

d. SANT: Funding target: $440k
i. Paul Bradley

1. Co-lead development of concepts, workplans, and report plans; and implementation of those plans, related to field components of the study, especially regarding the physical compartments of the ecosystems (terrestrial, wetland, and stream compartments). 

2. Interact with modeling group, with emphasis on modeling mercury in the physical ecosystem compartments.  
ii. Celeste Journey

1. Project management of the SANT basin mercury study including coordination of staffing, sample collection and local data base management, and communication with NAWQA management.  

2. Co-lead development of concepts, workplans, and report plans; and implementation of those plans, related to field components of the study, especially regarding the physical compartments of the ecosystems (terrestrial, wetland, and stream compartments).
iii. Toby Feaster: 

1. Develop WASP model for mercury for the McTier Basin

2. Develop hydrologic model (e.g. topmodel) for McTier Basin

3. Collaborate on development of concepts, work plans, and report plans, and implementation of those plans, related to modeling of mercury cycling and bioaccumulation in the Hg study basins; collaborate with HDSN staff on development of hydrologic and WASP mercury models.  

iv. Frank Chapelle:  Co-lead development of concepts, workplans, and report plans; and implementation of those plans, related to field components of the study, especially regarding the physical compartments of the ecosystems (terrestrial, wetland, and stream compartments).

e. LERI:  funding target: $75k

i. Dan Button is lead data base coordinator.  

ii. Continued implementation of bar code system, and work toward ensuring efficient flow of data from field to final data base.

iii. Periodic (monthly to quarterly) compilation of data from HDSN and SANT into unified project data bases.  

iv. Compilation of other targeted data sets into the team-wide data base (e.g. the NSF Mercury Biocomplexity study data).
3. Summary of planned sampling 

Main work elements for HDSN and SANT are outlined below.    
Routine Water sampling:  
The stream-water sampling plan for the intensive phase of mercury topical studies is as follows:

FY06-08.  

1. Sampling frequency:  Sample stream 24 times per year.  
a. Twelve (12) samples should be distributed as monthly samples

b. Six (6) samples should be distributed among high-flow events throughout the year, attempting to distribute high-flow samples fairly evenly across rising-stage, peak-stage, and falling-stage conditions;

c. The remaining six (6) samples should be targeted toward detailed sampling over a single high-flow event, capturing rising, near peak, and falling stages.  
d. Review distribution of samples, relative to coverage of seasons, flow, and rising / peak / falling stage conditions each year, and specifically target under-sampled conditions in subsequent years (i.e., if no samples have been collected during the rising-limb of large runoff events during the first year of sampling, specific effort should be made to sample in these conditions in subsequent years).  

2. Schedules:

a. NWQL schedule 1819: Major ions (lab alkalinity, Ca, Cl, Fe, Mg, K, Na, S.C., and sulfate) http://nwql.cr.usgs.gov/usgs/catalog/index.cfm?a=bs&sa=s&sap=1819    Note:  If Status & Trends is collecting chloride, then do not duplicate.  S&T program has been notified of mercury sites that support major ion analysis.   
b. NWQL schedule 2711: Nutrients (ammonia-N, nitrite-N, nitrite+nitrate-N, Total N, orthophosphate, total phosphorus).  http://nwql.cr.usgs.gov/usgs/catalog/index.cfm?a=bs&sa=s&sap=2711  Note:  If Status & Trends is collecting Nutrients, then do not duplicate.  
c. NWQL Schedule 2631:  Particulate organic carbon, total carbon, inorganic carbon, and total nitrogen.  http://nwql.cr.usgs.gov/usgs/catalog/index.cfm?a=bs&sa=s&sap=2631 
d. Chlorophyll-a and ash-free dry mass?

e. Oxygen and hydrogen stable isotopes in water???

f. Wisconsin District Mercury Laboratory: 

i. Filtered total mercury (FTHg)

ii. Filtered methylmercury (FMHg)

iii. Particulate total mercury (PTHg)

iv. Particulate methylmercury (PMHg)

g. George Aiken’s carbon geochemistry laboratory
i. Carbon fractionation (C-frax)

ii. DOC

h. Suspended sediment concentration and sand/fine split (percent finer than 63 microns).  Note:  Use traditional USGS district sediment lab; sediment analyses are budgeted at the Study Unit level.  .  
3. Field measurements:  

a. Standard field measurements of temperature, specific conductance, dissolved oxygen, and pH should be obtained at every sampling, using National Field Manual procedures.  

b. All sites should be continuously gauged.  It is not essential to obtain a flow measurement on the same day as sample collection, unless the stream gauge is malfunctioning.  

4. QC sampling:

a. Blanks:  Approximately 2 of every 18 samples.  Obtain blank water for mercury sampling by requesting the WDML.  

b. Replicates:  Sample in triplicate (i.e. 2 replicates plus one environmental sample) once approximately every 18 environmental samples. 
c. Minor deviations from protocols should be assessed with additional blanks.  For example, several study units have suitably clean environments to process samples outside of the plastic-bag sample-processing chambers described in the National Field Manual.  Before abandoning the use of chambers in presumably clean locations, collect blank samples.  

Synoptic water sampling:  Multiple (2-4) samplings will be made at 6-8 sites within the core study basin.  These sites are small sub-basins within each of the main stream basins that drain specific landscapes of interest.  Detailed plans (specific lab schedules and sampling regime) are being developed by the team.
Biota sampling:  Fish-tissue, periphyton, and invertebrate sampling will be conducted at core site for mercury and stable isotopes of carbon and nitrogen.  Sentinel organism sampling will be conducted in concert with water synoptic sampling.  Detailed plans are being developed by team.  
Sediment and pore-water geochemical sampling:  Conduct reach characterization of sediment properties, and sediment and pore-water geochemical analyses.  Couple pore-water measurements with measurements of groundwater flux. 
Planning, attending meetings, and site reconnaissance:  Further plan the intensive phase of the study, including sediment and porewater geochemistry, and food-web sampling.  Planning will involve significant interaction with other team members, via teleconference, in-person meetings, and site reconnaissance.  Developing potential collaborations with cooperating agencies may also be useful.  
Budgeting assumptions: 

(1) All laboratory analytical costs, except suspended sediment analysis at District sediment labs, will be centrally funded and not included in SU budgets.  

(2) Study units include all salary, travel, field costs etc.  In addition to field visits, plan on travel to one full team meeting during FY08. 
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