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RMP MERCURY STRATEGY

Mercury is a pollutant of high concern in San Francisco Bay.  This strategy has been developed to ensure that the RMP is providing the information most urgently needed by managers to find remedies to the Bay’s mercury problem.  

The focus of this strategy is on improving understanding of the production and uptake of methylmercury.  Concentrations of total mercury in the Bay are expected to slowly decline over coming decades.  The premise of this strategy is that it may be possible to identify the specific fractions of total mercury entering the Bay or already in the Bay that contribute disproportionately to accumulation in species of concern (as indicated by the TMDL targets – sport fish, small fish, avian eggs).  If this premise is correct, then it may also be possible to reduce mercury accumulation in species of concern in a significantly shorter time-frame than is currently thought possible for total mercury reductions.  

The RMP is already conducting a substantial amount of monitoring to understand status, trends, loads, and effects of mercury and methylmercury.  The RMP will generally continue to gather this information. The following questions articulate the priorities for obtaining additional information on mercury in support of management. 

The overarching goal of the RMP, and the intent of the RMP mercury strategy, is to provide the information needed to support water quality management decisions.

1. Where is mercury entering the food web?
Understanding where and when mercury enters the food web is critical in determining how to reduce food web contamination.  Existing RMP monitoring (sport fish, bird eggs) is not answering this question with the degree of spatial or temporal specificity needed to support management.  Only when mercury (as methylmercury) actually enters the food web can we be sure that it is part of the fraction of total mercury that contributes to impairment.  The term “food web” as used here refers to the macro-scale food web, from algal producers to primary consumers and on up to predatory fish, birds, and humans (not the microbial food web).  This question presently represents a major information gap.  

· There are spatial and temporal dimensions to this question.  The spatial scale of interest in relatively small (1 mile or less), so that uptake can be tied to particular pathways or processes occurring in specific habitats.  The temporal scale of interest is annual or seasonal or shorter, so that the most critical years and times within years for uptake are characterized.  

2. Which processes, sources, and pathways contribute disproportionately to food web accumulation?
This question can most efficiently be answered after question number 1 is answered.  When the critical locations and times for mercury uptake are understood, it should be possible to determine the origins of that mercury.  These are referred to as the “high leverage” pathways and processes, and could include:

· Inputs from the various standard pathways (POTWs, industrial effluents, urban runoff, atmospheric deposition, Delta outflow, in-Bay contaminated sites, remobilization of buried sediment)

· Habitats with high rates of net methylation (due to the combined effects of methylation and demethylation) and food web characteristics that allow for substantial and efficient uptake into the food web.  

The RMP is going to be developing an understanding of where and when mercury enters the food web (Question 1) over the next few years.  In the meantime, to the extent possible, the Program is also interested in beginning to improve our understanding of whether high leverage inputs exist, and identifying what they are, and setting the stage for expedient management of those inputs.  

3. What are the best opportunities for management intervention for the most important pollutant sources, pathways, and processes?
After the high leverage pathways and processes are identified, opportunities for management intervention can be evaluated.  

4. What are the effects of management actions?
Answering this question implies a conceptual, and ideally quantitative, model of the behavior of mercury in the ecosystem.  Such models should be developed continually as knowledge accumulates.  Answering this question is especially important after questions 1 – 3 have been answered.  Xx add something on monitoring
5. Will total mercury reductions result in reduced food web accumulation?
This question is not part of the sequential chain of questions 1 – 4.  It is a question that could be addressed at any time.  Experimental or field approaches may be useful in answering this question.  

Five-Year Plan for RMP Mercury Studies


In addition to existing RMP elements evaluating mercury and methylmercury (Table 1), components will be added or expanded to address mercury questions 1 and 2.  Since the answers to these questions are so poorly known at present, making progress on these questions is a sufficient goal for the next several years.  


Question 1 will be addressed through spatially and seasonally intensive measurements of methylmercury bioaccumulation.  A stratified random design will be used to test hypotheses formulated based on current understanding regarding the pathways and habitats expected to potentially have a strong influence on methylmercury accumulation into the food web.  This work will be designed and performed under the guidance of both the Contaminant Fate Workgroup (with their expertise in mercury cycling) and the Exposure and Effects Workgroup (expertise in bioaccumulation monitoring).  This work is a top priority for the RMP.  The funding level for this work will be $150,000 per year for 2008, 2009, and 2010.


The best approach to answering Question 2 is less obvious.  Possible approaches include exposing surrogate organisms to different source waters or performing a correlative field study in coordination with the methylmercury bioaccumulation study.  Question 2 will be addressed through issuing a Request for Proposals.  The funding for this work will be $100,000 per year in 2008, 2009, and 2011.  

Table 1.
Mercury and methylmercury studies and monitoring proposed for the RMP from 2008 to 2012.  Numbers indicate proposed budget allocations in 1000s.  Matching funds from other programs indicated in parentheses.

	Element
	Questions
	2008
	2009
	2010
	2011
	2012

	Food Web Uptake (Small Fish)
	Mercury 1
	150
	150
	150
	100?a
	100?a

	High Leverage Pathways and Processes
	Mercury 2
	100
	100
	
	150f
	150f

	Methylmercury Model Development
	Mercury 3, 4
	
	25
	
	25
	

	Surface Sediments (THg, MeHg)
	Mercury 1
	160b
	160b
	160b
	160b
	160b

	Water (THg, MeHg)
	Mercury 1
	140b
	140b
	140b
	140b
	140b

	Sport Fish
	Mercury 1
	
	240b
	
	
	218b

	Avian Eggs
	Mercury 1
	
	120b
	
	120b
	

	Effects on Birds
	
	70c
(34)d
	50b
(20)d
	50b
(20)d
	50b
(20)d
	50b
(20)d

	Small Tributary Loading (THg)
	
	100b
	170b
	255b
	260b
	260b

	River Loading (THg)
	
	
	
	100b
	
	

	Guadalupe Loading (THg)
	
	
	
	40b
	
	

	Sediment Cores (THg)
	
	
	
	100b
	
	100b

	Guadalupe Model (THg)
	
	75
	
	
	
	

	Watershed Load Model (THg)
	
	40
	
	
	
	

	Remote Sensing
	
	14
	
	
	
	


a The need for continuing this work will be evaluated after three years.  This estimate assumes continuation of trend monitoring with small fish.  

b Hg and MeHg are part of a longer list of pollutants covered by this budget.

c A study by USGS: Mercury-Selenium Effects on Reproductive Success of Terns and Stilts in San Francisco Bay.

d Matching funds from USGS.

e Useful in evaluating the “monitoring target” for avian eggs in the mercury TMDL.

f Assumes increased emphasis on mercury Question 2 after obtaining answers to Question 1 through small fish work in 2008-2010.  

