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Executive Summary 

The U.S. Environmental Protection Agency (EPA) Region 9 State-of-the-Science Workshop on 

Mercury Remediation in Aquatic Environments was held on September 26, 2013, in San 

Francisco, California, and via webinar.  The workshop brought together participants and 

speakers from nongovernmental organizations, academia, private industry, regulatory agencies, 

the consulting sector and all levels of government (federal, state, local and tribal).  They shared 

the latest information regarding mercury remediation techniques and their effects on levels of 

mercury in fish tissue and presented a balanced and honest assessment of what is and is not 

working with respect to remediation.  This was driven by concerns resulting from legacy mining 

activities, aerial deposition and other potential sources of methyl mercury. 

 

The objective was to understand the key mechanisms linking source loads, methylation, and 

bioaccumulation to guide future remediation decisions.  The workshop also served as a stimulus 

for increased collaboration among the various researchers and agencies.  Facilitators were able to 

ask questions and collect responses from participants on a number of issues.  These include two 

key questions regarding research data gaps and potential mercury remediation pilot projects in 

Region 9.  Tables located at the end of the “Meeting Summary” section of these Proceedings (pp. 

31-36) and in responses to an on-line post-meeting survey (pp. 69-70) contain the compilation of 

participant responses to these two important questions (data gaps and potential pilot studies). 

 

The survey had about a 20% response rate.  The majority of the participants seemed very pleased 

with the workshop.  About 65% of the participants said they could now identify techniques for 

reducing or eliminating mercury at both the source and downstream of the source.  Almost 80% 

said they now understood the knowledge gaps and technology needs in the field.  There were a 

few problems, including occasional audio glitches and the fact that we focused on Region 9 

mercury sites.  But given budget issues, many were pleased that they could attend free or 

participate via the free webinar.  All of the survey results are attached below, starting on page 53. 

 

The workshop was sponsored by ORD’s Office of Science Policy and supported by OSRTI and 

Region 9 with full webinar participation, with portions of both speakers and participants linking 

in virtually.  Approximately 75 individuals attended the onsite meeting, with more than 225 

participants from 11 countries joining via webinar. 

 

Thanks go out to many who played a part, including the speakers and the planning committee, 

which was led by Michael Gill.  Planning committee members included Andy Bain, Ned Black, 

Chris Eckley, John Hillenbrand, Sue Keydel, Kelly Manheimer, Stephen McCord, Jim Sickles 

and Clancy Tenley, all from EPA, except Stephen (of McCord Environmental, Inc.).  Other 

support was provided by Jean Balent (EPA), Kevin David (EMS), Krissi Folsom (EMS), Steven 

Jong (EPA), Kristen LeBaron (SCG), Lori Lewis (EPA), Terri Moldanado (EPA), Peter Riddle 

(EMS), Matt Small (EPA), Arthur Toy (EPA), Susie Warner (SCG), Ray Workman (EPA) and 

Linda Yee (EPA). 

 

Archives for the workshop are posted at the following website:  http://cluin.org/conf/tio/hg/ .  

The material posted includes these Proceedings, audio and slide recordings of the live event, all 

presentation materials, instructor contact information, and some additional handouts. 

http://cluin.org/conf/tio/hg/
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Agenda 

 

 Hg Remediation in Aquatic Environments 
Program Schedule 

 
September 26, 2013 

EPA Region 9 
San Francisco, CA 

V. Sept 11, 
2013 

Time Speaker / Affiliation / Topic    (R=Remote)  

   

8:30-8:40am 
(PACIFIC) 

Welcome - Mike Gill, Clancy Tenley (EPA Region 9) 
 

 

8:40-9:00am INTRODUCTION: 
Framing the Problem / Challenges / Goals 

 
Lori Lewis, EPA Region 9 (Ground Rules)  (5 min) 
Ned Black, EPA Region 9 (Setting The Stage, Pt. 1)  (10 min) 
Izzy Martin, The Sierra Fund (Setting the Stage, Pt. 2)  (5 min) 
 

 

 
 
 

SOURCE CONTROLS  

9:00-
10:15am 
 
 

Source Controls – Session 1 
 (3 talks @ 20min each + 15 min q&a) 
Session Chair: Stephen McCord, McCord Environmental 

 
- Michelle Wood, California Water Board (Fish Mercury 

Impairment in California Reservoirs – Historic Mines and 
Other Factors) 

- Matt Wilkening, EPA R10 (Investigation of the Red Devil 
Mine, Alaska) - R 

- Vic Claassen, UC Davis (Remediation of Scarred 
Landscapes) 

- Q&A / Discussion (15 min) 

 

 

10:15-
10:30am 

BREAK  
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10:30am-
Noon 
 
 

Source Controls – Session 2 
(3 talks @ 20min each + 30 min q&a) 
Session Chair: Jim Sickles, EPA Region 9 
 

- Jim Rytuba, USGS (Assessment of Remediation of Mercury 
Mines in the California Coast Range) 

- Greg Reller, Burleson Consulting (Pre- and Post-
Remediation Mercury Monitoring Results at Abandoned 
Mine Sites) 

- Charlie Alpers, USGS (Mercury Contamination and 
Bioaccumulation from Historical Gold Mining in the Sierra 

Nevada – Site Characterization and Remediation) 

- Q&A / Discussion (30 min) 

 
 

 

Noon-
1:00pm 

LUNCH 
 
 

 

 
 
 

DOWNSTREAM CONTROLS  

1:00 – 
2:30pm 

Downstream Controls – Session 3 
(3 talks @ 20min each + 30 min q&a, 
Session Chair: Andy Bain, EPA Region 9 

 
- Chris Eckley, EPA Reg 10 (Mercury Transport and 

Transformation at the Black Butte Mine Superfund Site) 

- Lisamarie Windham-Myers, USGS (Yolo Bypass - From 
Micro to Macro – A Recent Synthesis of Mercury Science 
From  the Sacramento-San Joaquin Delta to Evaluate 
Management Options For Limiting Biotic Exposure) 

- Stephen Dent, CDM Smith (Managing Mercury Enrichment in 
Freshwater Lakes and Reservoirs with Hypolimnetic 

Oxygenation) 

- Q&A / Discussion (30 min) 

 
 
 

 

2:30-
2:45pm 
 

BREAK 
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2:45-
4:30pm 
 
 

Downstream Controls – Session 4 
(4 talks @ 20min each + 25 min q&a) 
Session Chair: Chris Eckley, EPA Region 10 

 
- Eli Curiel, USFS (Peña Blanca Lake Sediment & Mercury 

Removal) - R 

- Carrie Monohan, Sierra Fund (Combie Reservoir Sediment 
and Mercury Removal Project) 

- Tamara Kraus, USGS (Removal of Mercury From Surface 
Waters Using In Situ Coagulation with Metal-Based Salts; 
Field Study Building on Bench-Scale Study) 

- Jesse Lepak, Colorado Division of Wildlife (Fisheries 
Management to Remediate Hg Contamination in Sport Fish) – R 

- Q&A / Discussion (25 min) 

 

 

 

4:30-
5:00pm 
 
 

Summary and Conclusions 
NEXT STEPS 

(Facilitator: Lori Lewis) 
Ideas for 3 Region 9 Hg Remediation Pilot Projects 
 
Research Needs / Data Gaps – Ideas to Communicate to ORD, 
other federal agencies, academic institutions, etc. 
 
Summary / Plan for Proceedings 
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Meeting Summary 

 

INTRODUCTION AND OVERVIEW 

The U.S. Environmental Protection Agency (EPA) Region 9 State-of-the-Science Workshop on 

Mercury Remediation in Aquatic Environments was held on September 26, 2013, in San 

Francisco, California, and via webinar. The workshop brought together participants from 

nongovernmental organizations, academia, private industry, regulatory agencies, the consulting 

sector and all levels of government (federal, state, local and tribal) to share the latest information 

regarding mercury remediation, particularly within Region 9. The goals of the workshop were to 

identify key data gaps and research needs and propose ideas for three potential Region 9 mercury 

remediation pilot projects. The workshop should also serve as a stimulus for increased 

collaboration among the various researchers and agencies. Approximately 75 individuals 

attended the onsite meeting, with more than 225 participants from a variety of countries joining 

via webinar.  This meeting summary is only part of the workshop archives.  Other records 

include audio and presentation recording of all of the presentations, as well as any participant 

commentary that went along with it.  This is posted on http://cluin.org/conf/tio/hg/. 

 

Welcome 

Mike Gill and Clancy Tenley, EPA Region 9 

Mike Gill welcomed the participants to the meeting and explained that previous mercury 

workshop meetings on the topic were held in 2000 and 2011.  It was time for the Agency to 

provide an update regarding mercury remediation, which is a priority for EPA, particularly in 

states with mining legacies. This workshop should provide “real world” stories about mercury 

remediation and mitigation with the goal of providing new answers and ideas about mercury 

remediation to the practitioners. 

Clancy Tenley welcomed the participants on behalf of Region 9 and thanked them for attending 

the workshop to share their expertise. Mercury is a problem in western states, with three 

Superfund mercury mining sites alone within a short driving distance of the EPA Region 9 

office. The California Water Board has reported that methylmercury is the pollutant that poses 

the most widespread potential health risk in the State as a result of the mercury-contaminated 

fish caught in California lakes, with 21 percent of these lakes being rated as unsafe for fish 

consumption. Currently, 41 states have fish consumption advisories in place for methylmercury 

in their lakes. Mercury is a potent neurotoxin, and methylation of mercury increases 

complications in terms of remediation and human health problems. The goal of the meeting is to 

identify data gaps that need to be filled and pilot projects that could be initiated to decrease 

mercury toxicity in aquatic environments. The fact that representatives from many countries are 

attending the workshop indicates this is a significant, widespread problem. The workshop should 

have tangible results. 

http://cluin.org/conf/tio/hg/
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Introduction: Framing the Problem/Challenges/Goals 

Lori Lewis and Ned Black, EPA Region 9, and Izzy Martin, The Sierra Fund 

Lori Lewis explained the logistics of the meeting, which would include small group discussions 

of specific questions. Representatives from various sectors were brought together to share their 

expertise. She reiterated that the participants were to consider data gaps that need to be filled and 

pilot projects that could be initiated to decrease mercury toxicity in aquatic environments. 

Ned Black displayed a map of the EPA-lead Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) mercury mine sites within Region 9, noting there 

were many State-lead sites not shown on the map. EPA has taken action at many of the mine 

sites, but the Agency acknowledges there is a great deal that still is not understood. Of the four 

Region 9 sites on the National Priorities List (NPL), EPA is not confident that it can break the 

exposure pattern at two, and mitigation and remediation options at the other two sites are still 

being explored. The Agency has taken emergency removal authority at seven other sites, but 

long-term monitoring is not normally part of those projects. Remedial investigation includes 

characterizing the nature and extent of the pollution, developing a conceptual site model, and 

selecting a risk-based clean-up goal. The focus of this workshop was the next step of the 

Superfund process, the feasibility study. The “holy grail” of the process is implementation of the 

Record of Decision, which describes the action that will be taken at a site. 

Dr. Black provided examples of remediation challenges, such as a lack of correlation between 

fish methylmercury levels and mine source contamination in three Arizona watersheds, which 

disrupted the conceptual plan to remediate the mine sites.  One general assumption is that 

successful remediation requires source control, but experience has proven that is not 

straightforward. Another challenge is that mercury methylation and subsequent biomagnification 

in the food web can be hyperefficient. Also, air deposition of mercury cannot be ignored as a 

source, funding for removals and remediation are scarce, and stakeholders prefer that money be 

spent on successful projects. 

Izzy Martin explained that 150 years ago in the search for gold, nearly every river in the Sierra 

Nevada was dammed and the water diverted to power machines to blow apart mountains. The 

rubble caused the city of Sacramento to flood repeatedly and filled more than one-third of the 

San Francisco Bay with hydraulic sediment. Mercury was mined in coastal California and 

transported to the mountainous areas where it was used to amalgamate gold. Millions of pounds 

of mercury were left in the watershed as a result of these practices. The waste remained for a 

long time after gold mining operations ceased, emitting toxins into the water, fish and people. 

When the environmental and cultural impacts of these practices finally were examined, a key 

part was consulting with tribes because of their knowledge of these impacts. The Sierra Fund 

mission is to increase public and private investment to restore and protect the communities and 

resources of the Sierra, and addressing mercury contamination falls within this mission. The 

Sierra Fund established a working group of federal, state and tribal governments; nonprofit 

organizations; and water agencies to address the issue via three strategies. The first strategy was 

to educate the public about how to protect themselves from exposure. The second strategy was to 

establish real projects to make real progress. The third strategy was advocacy. As a result of the 

advocacy, the state of California is considering two water bonds, both of which address mercury 

remediation of mines. Also, the Sierra Fund was awarded a $15.5 million grant the day prior, 

$2.2 million of which will be devoted to mercury remediation. 
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SESSION I: SOURCE CONTROLS 
SESSION MODERATOR: STEPHEN MCCORD, MCCORD ENVIRONMENTAL  

Fish Mercury Impairment in California Reservoirs: Historic Mines and Other Factors 

Michelle Wood, California Water Board 

Michelle Wood explained that 

California has developed its 

Statewide Mercury Control 

Program for Reservoirs to 

address methylmercury 

contamination in fish by quickly 

and measurably reducing fish 

mercury levels. Because the issue 

is complicated with multiple 

important factors, the key 

question is: Where might mine 

remediation enable measurable 

and timely mercury in fish 

reductions? The California Water 

Board is interested in obtaining 

feedback in regard to this 

question. The program was 

initiated because many reservoirs throughout the state have elevated fish mercury levels. It is 

encouraging that reservoirs at higher elevations versus lower elevations have lower fish mercury 

levels, and a predator fish, black bass, also displays low mercury levels.  A dataset was collected 

from approximately 350 lakes and reservoirs indicating that approximately 50 percent were 

impaired; as California has more than 1,000 reservoirs, the program potentially could encompass 

more than 500 reservoirs. Also, because mercury in fish is a complicated issue, reducing 

contamination from sources may not solve the problem. Many reservoirs with fish mercury 

contamination have sediment mercury levels close to background. Although there is a significant 

statistical correlation between sediment mercury concentrations and fish mercury concentrations, 

there is a great deal of variability that is not explained by sediment mercury concentrations. As a 

result of the multiple factors in play, source control may not provide a uniform solution for 

mercury remediation in California reservoirs.  

When 30 watershed and reservoir variables were examined, three were determined to be of equal 

importance and assumed to explain more than 80 percent of the variability in fish mercury 

concentrations: (1) total aqueous mercury concentration, (2) the ratio of aqueous methylmercury 

concentration to chlorophyll-a concentration, and (3) annual average water level fluctuation. 

These factors relate to methylmercury sources, methylation potential and bioaccumulation at the 

food web base. Each of these has different aspects that may be controllable. Also, because of 

geologic formations along the coast, some reservoirs are in naturally mercury-enriched areas; 

many reservoirs are affected by the numerous amounts of historical mercury and gold mining 

sites in the state. When reservoir fish methylmercury levels, atmospheric deposition rate and 

mine data were combined, results indicated that many reservoirs with fish mercury 

concentrations above the target level were not located downstream of mining sites. As expected, 

however, those reservoirs with the highest fish methylmercury levels were associated with 
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extensive mercury mining. These data, indicating the influence of multiple factors, led to the 

formation of the key question described above. 

To answer this question, desktop GIS-based analysis was conducted that examined three factors: 

(1) high reservoir sediment mercury compared to background, (2) mine sites localized to a 

relatively small watershed area, and (3) mines within 10 to 20 kilometers (km) of reservoirs. 

Results indicated that 53 of the 74 mercury-impaired reservoirs have at least one recorded 

upstream mine or prospect. Of these 53 reservoirs, only three “probably” and two “maybe” were 

expected to make timely and measurable improvements from mine waste remediation. When two 

neighboring reservoirs (San Antonio and Nacimiento) were compared, mercury in the 

Nacimiento Reservoir appeared to be able to be quickly controlled via mine remediation. This 

reservoir had an aqueous methylmercury to chlorophyll-a ratio five times greater than that of the 

San Antonio Reservoir. The three equally important variables identified above were analyzed 

with the GIS-based approach, but it is possible that other factors (e.g., mine processes, mine 

productivity) may need to be considered. To explore the various tools available, researchers 

should have realistic expectations of where quick improvements are possible from mine waste 

remediation. The California Water Board looks forward to coordinating with stakeholders to 

explore methods to prioritize specific sites within a watershed. 

 

Investigation of the Red Devil Mine, Alaska 

Matt Wilkening, EPA Region 10  

Matt Wilkening explained that the 

190-acre Red Devil Mine in 

Alaska, which was actively mined 

from 1933 to 1971, has been 

abandoned, and EPA is performing 

cleanup with the Alaska 

Department of Environmental 

Conservation (ADEC). 

Approximately 1,400 tons of 

mercury has been produced from 

the south-central region of Alaska, 

the region in which the mine is 

located, representing 99 percent of 

all Alaska-produced mercury. The 

Red Devil Mine produced nearly 

87 percent of mercury within the 

state. The mercury ore is predominantly cinnabar. The Bureau of Land Management (BLM) 

began sporadic CERCLA investigations of the mine in 1989 until EPA and ADEC began their 

formal oversight in 2010. 

Mr. Wilkening displayed a 1974 satellite image of the surface features of the mine, which 

included a trench, sluice gulley, settling ponds, bulldozed area, roads and sluice deltas. The mine 

is located on the south bank of the Kuskokwim River, which is the main transportation source to 

and from the mine. In addition to the ongoing CERCLA investigation, BLM has been performing 

a large-scale fish mercury study in the Kuskokwim River and its tributaries. This area of the 
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investigation includes Red Devil Creek, which bisects the Red Devil Mine processing area and is 

eroding the contaminated material. The sampling area for this mercury in fish study is large 

compared to the localized CERCLA investigation. Water and sediment sampling results 

indicated that the Cinnabar and Red Devil Creeks have elevated mercury levels compared to 

other creeks in the sampling area. BLM also is performing watershed health assessments using 

aquatic insects and applying metrics that include species richness and pollution tolerance values. 

BLM examined the metrics to determine whether differences existed between streams with a 

history of mining and reference streams considered to be in pristine condition. Total mercury 

levels in aquatic insects in Red Devil Creek were found to be significantly elevated compared to 

other streams. Preliminary data from Cinnabar Creek show similar results. Surprisingly, data 

from Red Devil and Cinnabar Creeks indicate that the number of intolerant taxa (those species 

sensitive to pollution) within these creeks are similar to reference streams, indicating that 

although research has demonstrated that aquatic insects are sensitive to metal contaminants, the 

aquatic insects in Red Devil Creek appear to be relatively insensitive to mercury, arsenic and 

antimony, in spite of the elevated tissue concentrations.  

Predatory fish tissues also were examined for total mercury, and generally, all of the sampled 

fish displayed detectable mercury levels, with several of the major tributaries showing the 

highest levels of fish mercury. In 2011, Alaska released a fish consumption advisory 

recommending decreased consumption of major game fish by children and pregnant women; 

these fish, however, are important to the local subsistence lifestyle. Finally, the CERCLA 

investigations have included health assessments based on arsenic, and concluded that the public 

health risks will need to be addressed. The timeline for the CERCLA cleanup includes public 

meetings whose timing does not conflict with subsistence lifestyle activities and early action at 

the processing area to begin in the summer of 2014. The proposed Record of Decision will be 

released in 2014 or 2015, with the remedial design and action planned for 2015 to 2016. 

 

Source Controls: Remediation of Scarred Landscapes 

Vic Claassen, University of California, Davis  

Vic Claassen explained that his 

laboratory is attempting to decrease 

sediment transport from disturbed 

sites to zero. Regeneration of soil 

hydrologic function on disturbed 

sites increases erosion resistance and 

supports sustainable vegetative 

cover. The question is whether 

engineered and/or constructed 

installations can be coupled with 

natural field processes. Because is 

not possible to implement projects at 

all of California’s 47,000 abandoned 

mine sites, the researchers are 

investigating whether intensive 

revegetation can immobilize 
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sediment in lieu of constructed projects. For example, a well compacted grading job can lead to a 

potential infiltration problem. Without infiltration, rainfall accumulates as overland flow, and the 

runoff mobilizes sediment, including surface-sorbed colloidal mercury. The challenge is to 

ensure that organics on graded slopes remain in place. There are several necessary design 

elements for the sustainable revegetation of drastically disturbed sites, including correction of 

soil hydrology, chemistry and fertility and the use of site-adapted plants and microbes. 

Dr. Claassen described a case study applicable to mercury remediation. The area displayed 

fractured geology, insufficient infiltration and chronic surface erosion. Hydrus-2D software was 

used to develop a dynamic model of water infiltration and lateral flow, specifically following a 

25-year, 1-hour storm event. The model allows the researchers to determine what can be treated 

in terms of such an event. To mitigate implementation problems, manual fracturing using 

handheld equipment is completed in remote locations to avoid the need for access roads. Another 

aspect of site substrate hydrology is the retention of adequate moisture in soil pores for summer 

plant growth; once this is accomplished, the desired plants can be grown in the area. The same 

general strategy with basic principles can be used for all sites, with specific aspects tailored 

according to each site’s unique needs. Dr. Claassen summarized that stability includes both 

surface erosional and geotechnical stability, and erosional stability requires sustained plant 

growth. 

 

Question-and-Answer Session/Discussion 

The participants were invited to ask the session speakers specific, clarifying questions about their 

presentations. 

What is the connection between mercury and chlorophyll-a? It involves concerns about the food 

web and organisms at the bottom of the food web bioaccumulation. 

How do chlorophyll levels affect methylation and fish mercury levels? Chlorophyll does not 

necessarily affect methylmercury production; rather, it is a factor of biodilution as mercury 

becomes more diluted as it is taken up into the food web. 

The participants were asked to form small groups to discuss the ideas introduced during the 

session that intrigued them. The various groups and online participants reported the following 

concepts during the event.  These and more responses are included below in a table (verbatim). 

 The three identified factors (chlorophyll, sediment mercury concentration and water 

level) and the implication that cleanup of Superfund sites will not be as effective as 

previously thought. 

 There is a desire to explain the variability that was presented during the session. Is 

chlorophyll the best “explainer”? Is organic matter helpful in increasing understanding? 

Biomagnification occurs, but an explanation of methylation rate is needed. 

 Lakes and reservoirs are very different and cannot be put in the same category; the same 

is true for mercury and gold mines. 
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 The relationship between chlorophyll-a concentrations and fish methylmercury 

concentrations. 

 The soil hydrology and revegetation approach as a remediation tool, especially 

considering that a “low-tech,” less-engineered method appeared to be a good solution. 

 

QUESTION 1 

 

You’ve heard folks frame the problem, provide challenges and goals and also 

some ideas about source control. At this point, what stands out for you so 

far? What is intriguing to you? 

 
NAME RESPONSE 

Rosemary 

Hartley 

Ensuring future proposals have the ability to implement effective solutions to 

meet MeHg level goals prior to creating increased MeHg issues. 

Johnette 

Shockley 

The multiple controlling factors that control Hg Concentrations both in water 

and sediments (i.e. Chlorophyl A, reservoir water levels). 

Richard 

Engstrand 

Is there an economic factor to these discussions? 

Lisa 

Wallender 

Very intrigued with soil stabilization, "low tech", less engineered solutions 

Kendra 

Zamzow 

Fluctuating water reservoir levels and impact on MeHg -- is that related to 

redox influences on methylation? That was intriguing. 

Jane Reyer Is there any discussion about moderating the degree of fluctuation in water 

levels to address mercury methylation.  I know there are a lot of players in that 

and it would be difficult to get agreement, but just wondering if anyone is 

trying that. 

Lori 

Verbrugge 

While talking about reservoirs...I'd like to learn more about prevention.  What 

mitigation measures are most effective when a new dam/new reservoir is being 

planned? 

Carolina 

Risolo 

1. How to prevent hg contamination? 2. What do you do in reservoirs or lakes 

with high elevated concentration of hg in fishes? 3. What to do with vegetation 

contaminated with mercury? 4. Do you monitor hg in human beings? 

YUKTA 

DURVE 

Kindly elaborate on infiltration 

Kerensa King Nutrient interaction(s) with MHg body burdens in fish 

Nathan 

Kelsall 

Dealing with sites on the East Coast it strikes me how the discussion on CA 

reservoirs highlighted something that is apparent in the literature and my sites 

that there often aren't 1-to1 correlations between biota Hg and the immediate 

environment. 

Carl Reese What intrigues me so far is that there is a relationship between the chlor a and 

MeHg concentrations in fish. 
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Vincent 

Maiden 

Are contaminated floodplain soils a significant source area (i.e run-off, 

groundwater interaction, etc) for contamination observed in the aquatic 

environment? 

Chance Asher As a regulator in a state cleanup program, I am very interested in the initial 

findings regarding "quick" results from remediating mine sites. Does anyone 

have more thoughts as to what the focus of the research question should be? 

John 

McKernan 

With respect to the Fish Hg impairment talk, what similarities (water 

chemistry, hydrology, Hg source speciation) exist between the mining 

impacted and non-impacted reservoirs with elevated Hg fish tissue? 

Dario Lozada Maybe the methylmercury….. How I can test in the environment? Which 

equipment? 

Harry 

Ohlendorf 

From Michelle's talk: There is no expectation of quick benefit from just 

reducing min-related input - need a balance of approach that considers multiple 

factors influencing Hg in fish. 

Arve Misund The connection between MeHg and Chlorofyl A 

Jamille I missed the first session, but what I can think of is stricter control (law 

enforcement) 

Jeffrey Hess The idea of enhancing non-impacted food source to reduce relative impact of 

methylmercury on aquatic like is intriguing. 

Clay Patmont Mercury remediation is clearly more complex, expensive, and potentially 

daunting than many other types of remediation, especially in aquatic/sediment 

systems.  There is clearly a need to think outside the box to develop effective 

solutions. 
 

 

SESSION 2: SOURCE CONTROLS 
SESSION MODERATOR: JIM SICKLES, EPA REGION 9 

Assessment of Remediation of Mercury Mines in the California Coast Range 

Jim Rytuba, U.S. Geological Survey (USGS) 

Jim Rytuba stated that of the 550 mercury 

mines in the California Coast Range, 

three are Superfund sites, seven small 

mines have been completely remediated, 

and eight sites are being remediated. 

Monitoring of the sites following 

remediation has been limited, however. 

To remediate the mercury mine sites, 

mercury mine wastes are removed from 

the mine site and watershed and isolated 

at an onsite repository. Acid mine 

drainage is rerouted to settling ponds, and 

creeks are reconstructed. Finally, to 

minimize erosion, slopes are stabilized 
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and capped with topsoil to encourage re-vegetation. Dr. Rytuba described an emergency 

response cleanup undertaken from 2004 to 2005 in the upper part of Rinconada Creek. Waste 

and tailings had been discarded in the river, destroying stream morphology and contaminating 

the river. Revegetation following removal of the waste and reconstruction of the creek was 

successful. Although 100 percent of the tailings from the bank in the mine area were not 

removed, mercury concentration in water during high flows was substantially reduced 

downstream from the mine. Further downstream there is a legacy of mine tailings in bank 

deposits. This site was monitored for 2 years prior to remediation and 5 years after remediation. 

There has been a substantial decrease in mercury concentration in the water except where tailing 

bank deposits continue to release mercury into the water during rain events. The same trend is 

seen in fish and invertebrates. 

Dr. Rytuba described the remediation of a Superfund site, which focused on acid mine drainage. 

Because of the high mercury content of acid mine drainage, the drainage was redirected so that it 

did not interact with the mine waste. Although there is biodiversity of invertebrates above the 

mine site, there is little biodiversity downstream. Waste rock and tailings released into the creek 

significantly increased sediment loads to the watershed, and mine tailings have been redeposited 

in another creek, leaving a legacy of mercury-contaminated material far downstream from the 

mine. Downstream sediment analysis indicated that the source of the contamination downstream 

was waste rock, which led the researchers to question whether it was the sole source of mercury 

contamination in fish. Analysis of fish indicated that aquatic insects were the mercury source for 

steelhead trout. The same types of analyses at the Buena Vista Superfund site could determine 

whether tailings released into the lake during mining activities are the main source of mercury in 

fish, which could direct remediation efforts. Finally, mercury has been studied in the relatively 

benign current climate, but California averages one “Atmospheric River 1000 Storm” 

(ARkStorm) every 100 years, and the last occurred in 1861 and 1862. Remediation and legacy 

contamination must be considered in the context of future conditions, including those of an 

ARkStorm. 

 

Pre- and Post-Remediation Mercury Monitoring Results at Abandoned Mine Sites 

Greg Reller, Burleson Consulting 

Greg Reller explained that many 

CERCLA cleanups occur at abandoned 

mines that affect downstream reservoirs 

and are intended to reduce mercury 

entering the system. The CERCLA 

requirements driving these cleanups are 

based on mercury in fish tissue, but fish 

tissue may not show the desired response 

following remediation. Many of the same 

primary and secondary source and 

pathway issues pertain to mercury and 

gold mines, and the same approach of 

identifying the mercury source and 

controlling it can be applied. Other 

mercury sources (e.g., atmospheric 
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deposition, ambient soil, sediment) can complicate remediation efforts and provide opportunities 

for bioaccumulation; these sources must be considered in the response action. There are many 

factors that interact within watersheds, lakes and reservoirs that affect mercury levels in fish, 

leading to the question: Will the response action affect fish tissue mercury concentrations and in 

what timeframe? Other aspects that need to be considered is what will be measured to evaluate 

cleanup effectiveness, the availability of pre- and post-response data for comparison, and 

whether the measurements are related to the mine site. 

Mr. Reller described the Sulphur Bank Mercury Mine and nearby Clear Lake, which has 

significantly elevated mercury concentration levels in sediment. Three different response actions 

occurred at the mine in 1979, 1992 and 1999. Mercury levels in adult large-mouth bass have 

declined over time, although this does not necessarily demonstrate causality because other 

occurrences besides the response actions (e.g., nutrient management, hydrologic factors) could 

account for the trend as well. The data for juvenile large-mouth bass are scattered, and there does 

not appear to be a relationship between mercury concentration and fish length. Lake sediment 

capping is another response action planned for the mine site. Another California mine site is 

using tailing stabilization and revegetation as forms of remediation. Mercury concentrations in 

fish declined by nearly one-half following tailing stabilization, but because there are many other 

factors involved, correlation has not been confirmed. It is important to be careful when relating 

the control action to decreases in fish tissue mercury concentrations; additional studies are 

needed to determine correlation. Because there are many factors to consider in addition to 

mercury source control, it is necessary to understand how they do and do not interact in each 

different water body. 

 

Environmental Geochemistry and Remediation of Abandoned, Mercury-Contaminated Gold 

Mines in the Sierra Nevada 

Charlie Alpers, USGS 

Charlie Alpers reiterated California’s 

mercury and gold mining history, 

noting that atmospheric mercury 

from mine sites is deposited well 

outside of the state’s borders. 

Approximately 5 million kilograms 

of mercury was lost during gold 

processing in the Sierra Nevada 

mountain ranges. Significant gold 

dredging occurred in all rivers that 

drain the Sierra Nevada, and mercury 

still can be found in sluice tunnels 

and their foundations, including 

beads of mercury in sediment. 

Present-day recreational miners 

continue to disturb these sites and 

release mercury. In addition to sluices, underground systems (e.g., drainage tunnels), hard rock 

mining and stamp mills also lost large amounts of mercury during processing. Many 

environments throughout California (e.g., mountain streams above reservoirs, foothill reservoirs, 
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floodplain deposits) transport and transform mercury. The mercury cycle is an important feature 

related to Sierra Nevada mercury, a complex element with complex chemistry.  

Five sites in the Bear-Yuba Watershed were sampled in a 1999 pilot project. The results of the 

bass fish tissue sampling initiated further exploration of the food web in the Camp Far West 

Reservoir, which displayed a methylmercury slope similar to other studies and a similar rate of 

methylmercury biomagnification with increasing trophic level. The researchers also examined 

the seasonality of chlorophyll-a, which drives variability. Methylmercury was found to be 

increased in the spring and summer, out of phase with the chlorophyll-a cycle. The fall-winter 

phytoplankton bloom is triggered by phosphorus in inflowing water, whereas spring is the key 

season for zooplankton growth and methylmercury bioaccumulation. The mass load of 

methylmercury inflow exceeds in-reservoir production, and the methylmercury bioaccumulation 

in upper trophic levels is dependent on methylmercury uptake in plankton, which has strong 

seasonal cycles. The various studies have indicated that mercury “hot spots” occur in the Sierra 

Nevada, and there appears to be persistent contamination from upstream sources following 

remediation. Also, bioaccumulation depends on seasonal food web dynamics. 

Dr. Alpers identified some remaining information gaps, including baseline data on mercury and 

methylmercury loads in mining-affected watersheds and in reservoir sediments, wildlife health 

effects, mercury methylation and bioaccumulation studies, and modeling of mercury cycling in 

rivers and reservoirs. 

 

Question-and-Answer Session/Discussion 

The participants were invited to ask the session speakers specific, clarifying questions about their 

presentations. 

Most studies appear to have been completed on lakes and reservoirs. Are there studies in 

streams, particularly related to subsistence fish? Trout in Sierra Nevada streams tend to be lower 

in mercury compared to other fish. Lower rivers below major dams tend to have higher mercury 

levels. Studies in the delta consider commonly eaten fish, and salmon tend to be low in mercury. 

Why did some of the California Coast Range results vary in whether total mercury was equal to 

or greater than methylmercury? Although this is common, there is no clear explanation. 

Within the 550 mercury mines in the California Coast Range, are only 10 associated with acid 

mine drainage, or was this number from a smaller subset? That number is an estimate from the 

550 mines. Acid mine drainage is a limited problem among mines, and approximately one-third 

of these mines have been remediated. 

How confident is Dr. Alpers that methylmercury is the prime route for bioaccumulation? Have 

vapor or colloidal organic mercury been examined for their contribution to bioaccumulation? 

Although Dr. Alpers is not aware of such studies, microbiological studies in the laboratory show 

that mercury needs to be in the form of the 2+ ion before bacteria will synthesize it into 

methylmercury. Recent studies showed that mercury in the zero ionization state can be oxidized 

and methylated simultaneously.  
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The participants were asked to form small groups to discuss how practitioners can ensure that 

mercury cleanup in one location will prevent contamination of fish from other media. The 

various groups and online participants reported the following during the event.  These and more 

responses are included below in a table (verbatim). 

 An integrated watershed view is necessary. It is not possible to guarantee that a project 

aimed at the source will have downstream benefits unless the problem is examined in an 

integrated manner and the overall effects on the reservoir are explored. 

 A theme that has emerged is that it is not possible to completely eliminate all sources of 

mercury in the environment, but it is possible to decrease the mercury entering the food 

chain, ultimately decreasing human exposure. 

 If the type of mercury found in fish in various locations can be isolated, the mercury 

source can be identified and controlled. Only 1 percent tends to be methylmercury, so 

reactive mercury must be considered and controlled. 

 The practice of recycling mercury via the world mercury market must be stopped because 

mercury contamination problems are being recreated in the Third World. 

 
 

QUESTION 2 

 

Methyl mercury can move from one media to another….to and from air, the 

water column and sediment. How can we be assured that cleaning up 

mercury in one place will prevent contamination of fish from other media? 

Or is that futile? 
 

NAME RESPONSE 

Rosemary Hartley Good point about wildlife whose diet is fish.  Too often we feel limiting 

human consumption of fish is all that is needed to reduce effects.  This is 

off this topic but cannot get back to presentation that discussed wildlife.  

Sorry. 

Johnette Shockley We will have to understand the geochemistry in detail, and design the 

remediation and accommodate for those phase changes. 

Kendra Zamzow Are coal fired power plants the primary CURRENT source of mercury 

(nationally, not just CA), and can we expect a drop in soil and water 

contamination with new proposed Hg control rules? 

Albert Loveridge Unless the mechanisms are understood, and they seem to differ from site 

to site, you cannot be assured that you will prevent fish contamination 

Paul Randall Two of the main factors determining the exposure of organisms to Hg 

are: the amount of inorganic Hg in sediments that is converted to MeHg; 

and geochemical conditions. Failure to remediate is due to not 

understanding site and source controls. 

Carolina Risolo We cannot be assured, but will do reduce mehg in food web. 
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Jim McNamara Some observations at an estuarine NPL site in coastal GA seem to 

indicate that methylation is rate restricted; highest levels of MeHg were 

found near lower, rather than higher total Hg samples. Methylation is 

primarily through sulfate reducing bacteria. 

Kerensa King I don't think you can be assured that it will.  I'm faced with a situation 

like this now.  Stabilizing stream banks to prevent Hg laden soil from 

entering a stream vs. atmospheric deposition that would still enter a 

system. 

Janis Cooke Cleaning up mercury from a mine site won't prevent contamination of 

fish due to mercury from atmospheric deposition.  But it still may be 

worth doing to limit the portion of contamination due to the mine legacy. 

Emmet Curtis The answer lies in the question, "Is the system saturated with total Hg?".  

A system only produces a certain amount of methylmercury based on the 

geochemistry of the system.  If the system is still saturated after 

remediation then the fish will not change. 

Angela Matz We can't be sure, but it is NOT futile.  Re: first talk - we need to be 

efficient and spend limited dollars wisely, but lose the "futile". 

Sonal Iyer It may not totally prevent it, but if done correctly (and disposal also done 

correctly) it will help lower the fish concentrations thereby making it 

available for food consumption and for general ecosystem. Ref: Greg's 

presentation for support. 

Svetoslava 

Todorova 

Maintain conditions that prevent methylation 

Simon hockin If I understand correctly, methylation occurs primarily under anaerobic 

sulphate and iron reducing conditions - so reducing inputs into these 

environments and managing methylation within them should be the 

primary targets for remediation. 

Allen Hemberger My experience is that Hg is bound up in seds and fish tissue, and not in 

the water column (at an impoundment at a defunct munitions plant).  Get 

rid of the seds, and remove the fish, and the source is mostly gone. Long 

term fish tissue monitoring required 

Liyang Chu Any studies done to compare MeHg in uncooked vs. cooked fish tissue?  

If the concern is consumption of fish, and MeHg is very volatile, it seems 

to me that cooking can allevite health concerns. 

Kirby Tyndall I think that this is a particularly difficult question to answer since it is 

likely that fish have always contained some level of mercury, so 

"cleaning" up can be especially problematic. 

Harry Ohlendorf Not necessarily futile, but probably not well understood without mass 

balance modeling of the system, considering aquatic and terrestrial 

sources as inputs to what is bioaccumulated by the fish. 

Jeffrey Hess I do not think it is futile, but this is a key question in the effectiveness 

evaluation for any remedy considered and it needs to be methodically 

addressed in planning any proposed remedy from a chemical and 

biological point of view. 
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Clay Patmont All of this really speaks to the need for adaptive management - make an 

informed decision on where to start remediation, proceed incrementally, 

monitor how it’s working, and adjust subsequent management actions 

and objectives accordingly. 

 

 
 
 
SESSION 3: DOWNSTREAM CONTROLS 
SESSION MODERATOR: ANDY BAIN, EPA REGION 9  

Mercury Transport and Transformation at the Black Butte Mine Superfund Site 

Chris Eckley, EPA Region 10 

Chris Eckley explained that the 

deposit at the Black Butte Mine in 

Oregon, which operated from 1890 

to the late 1960s, primarily is 

cinnabar. A river drains from the 

site to Cottage Grove Reservoir 

approximately 15 km downstream. 

Mercury levels of fish in the 

reservoir are the main driver for 

site remediation. There are two 

types of mercury from two sources, 

old and new furnace tailings. Site 

assessments conducted since the 

mid-1990s by the Oregon 

Department of Environmental 

Quality (ODEQ) and EPA resulted 

in a 2007 removal action to reduce 

tailing transport to surface water via slope stabilization and capping the tailings. There were 

three different action levels depending on mercury solubility. ODEQ performed a study 1 year 

following removal and found that Furnace Creek, located in the tailings area, could contribute 50 

to 75 percent of the mercury mass entering the reservoir. In 2010, the site was designated a 

Superfund site. Initial Superfund sampling included a storm event. Results showed a large 

increase in particulate mercury during the storm event in Dennis Creek, with the concentration of 

mercury on mobilized particles being less than the fine sediment concentration in the creek. 

Although Furnace Creek also showed a large increase in particulate mercury, the mercury 

concentration on mobilized particles was greater than the fine sediment concentration. Mercury 

also may come from other sources (e.g., internal sediment resuspension, terrestrial erosion), and 

preliminary data indicate that there is some dissolution of mercury in high concentrations. 

Several unknowns (e.g., methylation potential of inorganic mercury released from the mine, role 

of watershed forestry operations, effects of water-level changes) regarding the connection 

between mercury mine releases and methylmercury accumulation in fish in the Cottage Grove 

Reservoir do not allow for the assumption that the load correlates with fish bioaccumulation. 

Initial Superfund sampling also indicated that there is no thermal stratification in the water 
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column in the reservoir. Winter and spring total and methylmercury levels are similar with depth, 

with relatively low methylmercury concentrations. Forthcoming summer data may show 

increased methylmercury. Methylmercury generally is seen in the top 2 centimeters of sediment 

at most sites. Sites subject to water level changes that increase methylation need additional 

seasonal data to determine cause and effect. Future work at the mine site will include more storm 

event sampling, groundwater measurements, and human and ecological risk assessment. Future 

work in the reservoir will be aimed at understanding the bioavailable fractions of inorganic 

mercury and other variables that affect methylmercury production.  

 

From Micro to Macro: A View From Downstream—A Synthesis of Methylmercury Science 

From the Yolo Bypass and San Francisco Bay Delta 

Jacob Fleck, USGS (for LisaMarie Windham-Myers, USGS) 

Jacob Fleck explained that, in terms of 

where methylmercury loading to the 

San Francisco Bay Delta originated, 50 

to 60 percent of the methylmercury 

comes from tributaries, with the 

remainder coming from habitats within 

the delta. Agricultural lands account 

for 90 percent of these loads, and 

because they are highly managed, 

these habitats offer opportunities for 

control. Mercury production is 

controlled by a complex system of 

balances, and linkages are equally 

important to the ultimate fate of 

methylmercury. Mr. Fleck provided 

the key findings of a synthesis of 17 

mercury studies performed in the delta.  He noted that slowing water enhances fish 

methylmercury bioaccumulation, high soil carbon may produce increased methylmercury, 

rewetting of dried wetlands can enhance methylmercury production, temporal variability in 

matrix concentrations can be orders of magnitude different, and spatial variability can relate to 

different initial conditions or management practices. A methylation study in the Yolo Bypass 

indicated that wetlands are methylmercury sources in winter, with the exception of permanent 

wetlands, which are year-round sinks. Summer methylation is a mixed, complicated process. 

Seasonal wetlands primarily discharge dissolved mercury, which is important because the 

dissolved fraction is thought to be more available for methylation. Surface water concentrations 

change during a 24-hour diel cycle, and the effects are greatest in summer conditions. 

Continuous monitoring rather than “snapshots” of conditions are needed because seasonality is 

important in terms of fluctuations throughout the year. Data showed six-fold variations in 

mercury concentrations in soil during the one year it was analyzed, so this variability must be 

considered when measuring methylmercury. Seasonally decoupled methylmercury cycling was 

seen in the Yolo Bypass rice fields. Transpirative demand may have been driving the diel effect. 

The researchers have examined three different delta rice fields, which are the most globally 

abundant wetland type in temperate and tropical latitudes whose conditions may enhance 
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mercury methylation. When methylmercury export is examined from season to season, 

hydrology drives seasonal changes; seasonal export is not a function of methylmercury 

production. There still are many science gaps regarding methylmercury loads that must be 

addressed. To move from micro to macro, production, transport and bioaccumulation must be 

considered. 

 

Evaluating and Controlling Mercury in Aquatic Systems: Moving Beyond Source Control 

Stephen Dent, CDM Smith 

Stephen Dent illustrated the scope of 

mercury issues in the United States by 

noting that every state has at least one 

mercury fish consumption advisory. 

He explained that lake eutrophication 

is important because oxygenated 

water helps to keep sediment buried; 

anoxic water causes methylmercury 

accumulation. Three main 

technologies for delivering oxygen to 

the hypolimnion are the bubble 

plume, line diffuser and submerged 

contact chamber, the latter two of 

which are more passive. A linear 

diffuser system that delivers a plume 

to lakes was employed in the state of Washington’s Twin Lakes. The bottom of North Twin Lake 

was completely anoxic, and fish were trapped within a small range of depth. The working 

hypothesis of the project is that the maintenance of an oxygenated sediment-water interface and 

hypolimnion would reduce the iron, manganese and methylmercury concentrations in the water 

column and biota. Conditions in the oxygenated lake were examined for 4 years, and metals and 

mercury decreased following oxygen delivery, although some pockets of anoxia were present. 

Results were fairly similar between the oxygenated and reference lakes in the summer, with 

increased mercury in zooplankton as a result of increased habitat. Sediment is very sensitive to a 

lack of oxygen, and when the diffuser system is restarted, mercury mixes in the hypolimnion and 

remains for several days. A column that releases oxygenated water at the sediment-water 

interface and avoids upward induction (bubble plume) may be more appropriate.  

Dr. Dent summarized that an oxic sediment-water interface is not consistently maintained, and 

design issues are of vital consideration. Negative feedback was observed in the oxygenated lake, 

and the mercury cycle is intricately linked to iron and manganese cycles. The sampling plan 

design is critical for tracking performance, and the system must be consistent with the design 

targeting the sediment-water interface. Hypolimnetic oxygenation can be used to control mercury 

accumulation in lakes and reservoirs with proper design and maintenance. Finally, there 

continues to be a large data gap in evaluating the application of hypolimnetic anoxia remedies 

and management strategies for controlling the mercury cycle. 
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Question-and-Answer Session/Discussion 

The participants were invited to ask the session speakers specific, clarifying questions about their 

presentations. 

What was the arrangement of the introduced oxygen? What is the relation between its geometry 

and the locations at which data were collected? The diffuser line was placed close to the center 

of the lake, approximately 1 meter (m) above the sediment-water interface, and the samples were 

taken approximately 20 m perpendicular from the bubble plume. The transects were fairly 

homogenous horizontally throughout the water column except in the near-shore area. 

Were ecological differences between sediments that are always exposed and those that are 

always submerged compared at the Black Butte Mine? A number of parameters (e.g., sulfate, 

sulfides) were analyzed in addition to total mercury, but only the mercury data have been 

analyzed. Currently, the trends for other parameters are not known. 

Was uptake of mercury into the root zone and the plant itself examined in the San Francisco 

Delta studies? These measurements were collected, and Lisa Windham-Myers has this 

information. 

Please clarify the effect of eutrophication on mercury methylation in sediments. There are several 

studies that have examined the effects of eutrophication and hypolimnetic anoxia on mercury 

methylation, with the majority showing that methylation occurs at the sediment-water interface. 

Typically, a combination of newly methylated mercury and re-released methylmercury 

accumulate in the bottom waters above the sediment-water interface. 

The participants were asked to form small groups to discuss how source control measures versus 

downstream controls are balanced when deciding to clean up mercury, particularly given that 

remediation of mercury sites can take decades and cost millions of dollars. The various groups 

and online participants reported the following during the event.  These and more responses are 

included below in a table (verbatim). 

 Source control is appropriate in some situations, whereas downstream controls are 

appropriate for others. Determine what process is responsible and then control that 

process. 

 Mass balance is important to identify how much mercury is entering, moving around in 

and leaving the system. 

 Time is a problem with source control; it is important that short-term engineering 

solutions buy time, although those solutions may not be permanent. 

 The conventional wisdom is to first remediate upstream to avoid recontamination 

downstream, but often the risk of recontamination is given too much weight. 

 There appears to be a number of downstream control efforts. 

 It is necessary to develop feasible downstream control measures. 
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QUESTION 3 

 

Given that remediation of mercury sites can take decades and cost millions 

 of dollars, how do we balance source control measures vs. downstream 

controls when deciding how to clean up the mercury? 

 
NAME RESPONSE 

Rosemary Hartley We should recognize the costs up front for future mining or development 

proposals.   Too often mitigation is summarized into a paragraph within a 

proposal and considered adequate. 

Johnette Shockley Evaluate the potential for remaining tailings, as Au valuation increases, 

causing re-suspension of older tailings (modern methods of mining 

making this more attractive). 

Kendra Zamzow Sources need to be understood re: the potential to methylate, either in 

place or downstream.  Understand the driving forces of methylation to 

elucidate the more effective areas to focus remediation money. 

Carolina Risolo Both are important to be done. 

Nathan Kelsall Having some sort of mass balance is important to identify how much 

mercury in entering from outside sources, leaving the system, and what is 

moving about within the system. 

Robert Nunes If there are unacceptable human health and ecological risks which are 

attributable to mercury, then all measures, whether they relate to source or 

downstream controls, should be evaluated and, if feasible, implemented in 

a timely fashion to reduce risks. 

Janis Cooke We need more development of feasible downstream source control 

measures (example - in the Delta) before we can determine whether 

source control would be more or less effective than downstream control. 

Robert Burgess If the source can be controlled, downstream controls should not be 

necessary. However, in cases in which source control or remediation is 

not feasible, priorities should be based on risk (bioavailability, receptors, 

methylation, etc.). 

Harry Ohlendorf Consider each site independently and focus on its contribution to 

environmental hazard (human health or eco) to see what might be feasible 

to make a measurable reduction in risk vs. spending that amount of 

resources on downstream risk reduction. 

Susan Turnblom An attempt should be made to address source control, but keeping in mind 

that the other less controllable sources (atmospheric) may have a 

significant influence on a lake or reservoir.  I think more energy should be 

put on reducing methylation. 

Jamille Source control measures should have more priority 

Jeffrey Hess Perhaps basing decisions on comprehensive risk evaluations for both 

human and ecological risks.  Having a comprehensive baseline of 

threatened receptors is a good start on assessing the most "bang for the 

buck" in evaluating remedial actions. 
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Clay Patmont The primary focus should be on effective source controls consistent with 

EPA's Sediment Remediation and other guidance, but downstream 

controls also have a place if they can be demonstrated to be more cost-

effective than further source controls. 

Ralph Turner The conventional wisdom is to clean up upstream first to avoid 

recontamination of downstream, but often the risk of recontamination is 

given too much weight, nor is mitigation of that risk even considered. 

Never ignore such risk. 

Sonal Iyer Focus on immediate exposure area and routes to prioritize. Follow-up 

with adaptive management-but use good data. 

A. Dianne Kopec Eliminate the source. Control downstream effects. 

 

 
 
 
SESSION 4: DOWNSTREAM CONTROLS 
SESSION MODERATOR: CHRIS ECKLEY, EPA REGION 10  

Peña Blanca Lake Sediment and Mercury Removal Project 

Eli Curiel, U.S. Forest Service 

Eli Curiel explained that Peña Blanca 

Lake is located in Arizona, 

approximately 4.5 miles north of the 

U.S.-Mexico border. Fish tissue samples 

collected in 1994 showed 

concentrations of methylmercury 

greater than the EPA and U.S. Food and 

Drug Administration health criteria; 

assessment began in 1995, and 

remediation actions occurred at a 

mercury mill site upstream of the lake in 

1999 and 2000. Additional analyses and 

inspections occurred in 2005, 2007 and 

2008. The mercury removal project took 

316 days and included lake draining, 

water and sediment testing, and excavation of sediment to consolidation cells at a cost of nearly 

$3 million; approximately 1,300 tons of mercury-contaminated soil were removed from the mine 

site. Lake water sampling in 2008 indicated that mercury levels still were high at sampling 

locations at depths greater than 7 m. To remove contaminated sediment at the bottom of the lake, 

the lake was completely drained over a period of nearly 2 months; the large percentage of clay 

soils found in the lake bottom took an unanticipated amount of time to dry. Sediment excavation 

began in January 2009, with excavated sediment placed in multiple consolidation cells adjacent 

to the lake. Excavated depths varied from 2 to 20 feet. In April 2009, sediment cores were 

collected and analyzed for mercury, lead and arsenic. Of the 160 samples collected, all but 37 of 

the samples were above CERCLA Response Action Goals for at least one of the tested metals; 

total mercury was detected above CERCLA levels in 70 samples. 
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Following excavation, two below-grade upstream sediment traps were constructed to allow 

sampling and testing of incoming sediment for mercury, and the Arizona Game and Fish 

Department installed new fish habitat structures. Clean fill was used to cover the consolidation 

cells, and confirmation sampling and testing were performed to ensure that the lake bottom was 

clean. Seeding and mulching were performed on 10 acres. Although the plan had been to refill 

the lake slowly over the course of 1 to 10 years, the lake filled up in one weekend in January 

2010 following significant winter rainfall, providing re-inoculation of total mercury attached to 

sediment particles. Fish were reintroduced by the Arizona Game and Fish Department. Sampling 

for a number of analytes, including inorganics, nutrients and metals, occurred in June and 

September of 2012 and 2013 and indicate a 67 percent reduction of methylmercury in the 

sediment. Lake morphology (e.g., depleted oxygen in summer), strong reducing conditions and a 

continued influx of sediment-bound mercury influence the production of methylmercury in the 

lake. Additionally, mercury is present within the parent rock formations of the Peña Blanca 

Watershed, although no concentrated ore deposits are known, with cinnabar occurring as traces 

in fissure veins. Temperature, microbial activity, organic carbon availability, dissolved oxygen 

and pH control the cycling of methylmercury in the lake. The thermal stratification of the lake 

places severe stress on the fish, which cannot avoid exposure to methylmercury.  

Analysis by the Arizona Department of Environmental Quality (ADEQ) indicates a downward 

trend in total and dissolved mercury, whereas the methylmercury trend has remained flat. ADEQ 

will continue to collect fish tissue samples annually to determine human health risks. According 

to ADEQ, mitigation can be achieved through reduction of sediment entering the lake, 

biofiltration prior to runoff entering the lake, aeration of deeper waters to break stratification, and 

periodic application of alum. Mr. Curiel highlighted some lessons learned from the project, such 

as the need for additional analyses to determine morphometry and characteristics of the lake and 

watershed, the necessity of employing effective dredging methods that avoid large fish kills, and 

the need to pursue inexpensive methods and/or technologies to increase dissolved oxygen levels. 

Although $2.86 million was spent on the project, there still is a methylmercury problem in the 

lake. 

 

Mechanical Mercury Extraction Process Test Results at Combie Reservoir, Grass Valley, 

California  

Carrie Monohan, The Sierra Fund 

Carrie Monohan explained that mercury 

sources upstream of the Combie Reservoir, 

including the Malakoff Diggins mine site, 

leak during rain events, with mercury bound 

to fine silts and clays. The landscape 

surrounding the mine is unstable. Because 

mercury does not naturally occur in the Sierra 

Nevada, there should be a finite amount of 

mercury, but this is not the case. Mercury 

used during hard rock and hydraulic mining 

still is entrained in the river gravels of Deer 

and Greenhorn Creeks. Mercury-contaminated 

sediment became methylated and has been 
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uptaken by fish, which are commonly consumed by the human population in the area. The 

project location is the Bear River, and dredging is being used to address the mercury source of 

the Combie Reservoir. The current sediment can be dredged in a project lasting 3 to 5 years, and 

then dredging can be repeated in 10 years. A centrifuge is used as the mercury removal 

component. Four equipment tests were performed and percent removal of mercury calculated; 

results indicated that 88 to 95 percent of the material was accounted for, and the equipment 

worked properly. Sampling techniques and data analysis are key to determine accurately whether 

the equipment and the process are working.  

Following dredging, 94 percent of elemental mercury was removed, but some mercury still is 

bound to silt and clay. The samples taken of the head material were not an accurate 

representation because of the “nugget effect.” Mercury attached to the fine-grained material was 

not removed by the equipment, and methylmercury and reactive mercury did not change as a 

result of the processing. Turbidity treatment is key to reducing mercury in the environment. The 

next steps are to perform additional equipment tests with spiked materials, publish the results, 

measure the multiple project benefits and secure additional project funding. The approach used at 

Combie Reservoir has the potential to be used at other Sierra Nevada reservoirs and rivers.  See 

the video of the Combie removal equipment shown during this talk here:  

http://cluin.org/conf/tio/hg/resource.cfm . 

Removal of Mercury From Surface Waters Using In Situ Coagulation With Metal-Based 

Salts: A Field Study Building on Bench-Scale Studies 

Tamara Kraus, USGS 

Tamara Kraus explained that 

coagulation is the aggregation and 

subsequent removal of material in the 

water column through the formation of 

particles that precipitate out of solution. 

It is a ubiquitous drinking water 

treatment in the United States and has 

several environmental applications 

(e.g., removal of particles, dissolved 

organic carbon and phosphate). The 

USGS project addresses several issues, 

including methylmercury total 

maximum daily load. The goal is to 

determine whether coagulation alone 

can remove mercury and how the 

addition of floc material affects the biochemistry of wetlands in terms of methylation and 

subsequent bioaccumulation. Coagulant will be added to untreated source water, flow through 

the wetland and outflow to the river. Because mercury(II) and methylmercury are associated 

primarily with dissolved organic carbon, and coagulation removes dissolved organic carbon, the 

question is whether the dissolved mercury will be removed as well. Laboratory studies indicated 

that coagulation removed up to 80 percent of dissolved organic carbon and methylmercury from 

solution and 97 percent of inorganic mercury.  

http://cluin.org/conf/tio/hg/resource.cfm
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Following the laboratory studies, a field study measuring inflow and outflow water was 

performed to compare three treatments, including a control treatment. Results indicated that the 

coagulation treatments reduced filtered total mercury concentrations by 60 to 85 percent. There 

are differences in the effects of wetland passage by season and coagulation treatment. 

Preliminary data indicate that untreated wetlands are a source of filtered total mercury in the 

spring and summer. The inflow data show that coagulant addition immediately converts 

dissolved to particulate mercury, whereas the outflow data show that particulate material is 

retained in the wetlands, resulting in significantly lower total mercury concentrations. Results 

from November to May suggest that the treatment wetlands reduce total mercury outflow 

concentrations by 40 to 75 percent. Overall, both coagulant treatment systems lower surface 

water total mercury concentrations in the wetland. More sampling and analysis will be completed 

to tell the “1 year story.” Mosquito fish will be analyzed to examine the effects of the 

coagulation-wetland systems on mercury bioaccumulation. Water and sediment quality and plant 

growth will be assessed, and mesocosm studies using isotopic-labeled mercury will be performed 

in the treatment wetlands to determine mercury cycling. In the future, longer term effects and the 

transferability of the system will be explored. 

 

Fisheries Management to Remediate Mercury Contamination in Sport Fish  

Jesse Lepak, Colorado Division of Wildlife 

Jesse Lepak stated that Colorado began 

to collect fish samples for mercury 

analysis in 2004, with the goal of 

providing fish consumption advisories. 

The bioenergetics model is used to 

estimate mercury concentrations in 

sport fish using predator growth rates 

and what and how much they consume. 

Tissue chemistry is used to determine 

the long-term diet of sport fish. For 

example, in the Brush Hollow Reser-

voir, mercury concentrations level off 

after fish (walleye) reach a weight of 2 

pounds. Female fish supplement their 

diet with prey lower in mercury, so they 

have lower mercury concentrations than 

would be expected for their weight. The project goal was to determine whether simulated 

management strategies (e.g., altering growth, switch to rainbow trout diet) could reduce mercury 

in male fish following the establishment of a male baseline model. Simulation indicated a slight 

increase in walleye mercury concentration using a half weight gain strategy and a slight decrease 

with a double weight gain strategy. A simulated switch to the rainbow trout diet combined with 

doubling weight gain significantly decreased mercury concentrations in walleye. A midlife 

simulation of high-calorie, low-mercury gizzard shad diet also reduced mercury concentrations. 

Because these are simulations, actual results may vary.  

To determine whether responses happened as quickly as in the simulations, a whole-lake 

management action was tested experimentally with northern pike in a 25-hectare lake. Rainbow 
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trout were provided as a higher quality option to the native crayfish diet. A pond component was 

included to verify lake results. Initial sampling included gastric lavage to determine diet and 

measurement of length and weight. The fish were tagged and released into the lake or pond for 

repeat measures at 2 months and 1 year. Pond results indicated that the northern pike population 

reverted to its original diet by 1 year. Lake northern pike that gained 25 percent of the original 

body weight saw an equivalent reduction in mercury concentrations. Prior to the experiment, 50 

percent of the pike exceeded advisory levels, with 35 percent of those removed from the advisory 

following the experiment. After 1 year, however, the bioaccumulation process began again, and 

mercury levels were similar or higher than the original measurements. The implications of the 

experiment are that providing low-mercury, high-calorie (i.e., quality) prey has the potential to 

reduce sport fish mercury rapidly, and it is more cost effective and ecologically sound to manage 

for prey species already present. Even if quality prey is present, individual sport fish may exhibit 

elevated mercury. The general patterns observed by the researchers were present across the 

Colorado landscape following analysis of fish mercury concentrations in 50 reservoirs. Those 

with fish consumption advisories included large, piscivorous fish. The researchers concluded that 

food web structure is extremely important and can change rapidly through management and 

stochasticity. Caution must be used because some actions may increase bioaccumulation. 

Question-and-Answer Session 

The participants were invited to ask the session speakers specific, clarifying questions about their 

presentations. 

For those water bodies in Colorado that do not have fish consumption advisories, is it because 

they have not been tested? The fish have been tested and have mercury levels below the safe 

consumption limit. 

Why do some dredging projects require drainage, whereas others require water? This depends 

on a variety of factors present in different water bodies. For example, the Combie Reservoir 

could not be drained because it would never dry enough to be excavated; therefore, the project 

was designed to include an electric floating dredge. 

Are cost-per-cubic-yard estimates available for each of the techniques? This information is 

being calculated for the Combie Reservoir project. 

Does the aluminum used in the coagulation project pose any toxicity to the biota? The 

researchers are examining alum concentrations, fish growth and plant health. There does not 

appear to be any persistent toxic effects. The data will be available soon. 
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SUMMARY AND CONCLUSIONS/NEXT STEPS 
SESSION MODERATOR: LORI LEWIS, EPA REGION 9  

In concluding, the participants were asked to consider what they would like to know more about 

in order to move forward with mercury remediation.  That is, what are the data gaps in the field?  

During the event, participants offered these following thoughts and ideas. 

Following the responses mentioned during the event are two tables that compile responses 

collected from both the in-person attendees (via post-it notes) and from webinar participants 

(verbatim).  The first table (question 4) responds to the data gaps question and the second table 

(question 5) responds to the question about possible pilot studies within Region 9. 

 There is a need to define measures of success. 

 Total daily maximum loads should be changed to total daily maximum concentrations as 

a way of evaluating the success for mine remediation without the need for a similar 

storm-level event to obtain comparable numbers. 

 Using stable isotopes to determine the source of mercury in fish will significantly 

increase the knowledge about how to best remediate an area. 

 Research about air injection is needed. 

 Research is needed about the potential fate and transport of mercury in groundwater that 

may be used as drinking water. 

 Increased numbers of data-gathering stations are needed as well as long-term monitoring 

of key indicators to examine long-term trends and determine whether remediation was 

successful. 

 An amendment for in situ treatment of contaminated sediment could be developed. 

 What effect does legacy debris have? 

 A better understanding of the food web is necessary. Gut analysis could be performed to 

determine what species are part of the food web. 

Mr. Tenley thanked the presenters and facilitators, and Mr. Gill thanked everyone who had 

helped to plan the workshop. The meeting was adjourned at 4:44 p.m. 
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QUESTION 4 

 

What data gaps exist? What research needs should we communicate to 

others (e.g., ORD, academia, federal agencies) that would help move us 

forward on mercury cleanup?  

 
NAME RESPONSE 

Richard Engstrand What empirical data exist that prove harm to humans from consuming 

contaminated fish IN CALIF upstream watersheds? 

Rosemary Hartley Historical records of human activity on the landscape are not always 

digitized so something like log drives on river systems may not be 

considered in an analysis of possible Hg sources. 

Kendra Zamzow Impacts on wildlife and birds 

Kendra Zamzow What are the differences in mg/kg risk-based cleanup goals? Do they 

differ by state? What else drives the numerical goal? 

Jane Reyer Effective models to predict mercury levels at surface water venting 

locations after transport through groundwater. 

A. Dianne Kopec The link between hg in sediment and hg in biota, in relation to benthic and 

pelagic food webs. 

S. Xiah Kragie Competitive biogeochemical pathways given the chemical mixtures found 

in contaminated sites (i.e., solvents, petroleum products, other metals, etc) 

Albert Loveridge Mechanisms by which mecury moves to riparian and terrestrial foodwebs 

from aquatic sources. 

Cory Koger Realistic remedial action objectives. 

Paul Randall EPA ORD (Office of R&D) National Program Directors have stated that 

Hg is a low priority. EPA scientists therefore are working on other issues. 

Need to communicate to EPA Fed community Reg. 9 and national needs. 

eli curiel Need more data on sediment transfer rates in watersheds. 

carolina risolo Human health statistica about mercury intoxication, proven evidence. We 

need an educated community aware about this problem. 

Xiaochun Zhang Effect of hydrodynamic processes and hence in-situ sediment dynamics 

on the fate and transport of mercury and methylmercury. 

Janis Cooke Field testing and validation of MeHg control methods that could be 

feasibly implemented by "downstream" land managers (e.g., wetlands, 

agriculture, reservoirs). 

Miguel Madrid Fingerprinting & forensic analysis. 

Cynthia Herzog Dangers to the human population. 

Dwight Leisle Distribution between elemental Hg and methyl Hg.  The MHG analysis is 

more costly and not often completed, however MHG is the form that is 

more biologically available. 

Patricia Bratcher How do we design wetlands in areas with potential mercury 

contamination?  Should they be ephemeral, perennial?  Possibly we 

shouldn't make wetlands in these areas? 
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Clay Patmont One of the most pressing research needs is to better understand the 

effectiveness of reactive amendments or caps that can be cost-effectively 

placed in aquatic systems.  There are encouraging results using biochar, 

activated carbon, manganese oxide. 

Ralph Turner We need either more data for, or more synthesis of, Hg in river systems, 

as opposed to lake/reservoir systems. 

NA Data Need - What is the role of demethylation in explaining variability in 

fish tissue concentrations? 

NA Need to prove benefits of dredging technology on downstream MeHg 

levels as this technology is applicable to reservoirs across CA as well as 

shipping channel dredging in mercury contaminated sediment in delta and 

San Francisco Bay. 

NA Lots of good studies are occurring.  However, no one is pulling this 

information together in the form of usable guidance to help the site 

characterization process.  For example, key data to collect, the how, where 

and when to sample.  This would help getting the many agencies on the 

same page. 

Charlie Alpers Long term monitoring of key indicators, e.g. bass in Camp Far West 

reservoir (NV County), trout in key rivers, etc. 

Gauging stations in key locations to get trends in loads 

Mercury isotopes in fish, sediment and water and atmospheric deposition 

and reactive Hg (II) in all media 

More monitoring so that Hg modeling can be done 

 

KEY PARAMETERS: 

- total, methyl and reactive mercury in water and sediment 

- gauging stations in rivers 

- reservoir water column 

Carrie Austin Data Gap - Hg from CA retorts is widespread, i.e., Hg emitted from 

retorting in past that landed in Calif. landscape 

 

Question: Is this source of Hg getting into food web?  If so - where is it on 

landscape?  What is transport mechanism?  How to fix it? 

NA Understand important sources of MeHg - the Reactive Pool.  Challenge 

the idea of QUANTITY of Hg  

being the key driver of remediation efforts. 

Stephen McCord Start at the source (turn off tap) 

Evaluate as an integrated system (watershed) 

Account for background, uncontrollable sources in setting downstream 

targets. 

Jim Weigand What are the tradeoffs for adding nitrates, oxygen, water, etc. to reduce 

rate and load of MeHg on other aquatic processes / life forms? 

 

What transfer of industrial applications using films with demethylating 

bacteria is possible for applying to MeHg-rich streams flowing into 

reservoirs / lakes / deltas? 
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NA Revegetation as sediment reduction strategy 

- Characterize evapotranspiration potential to reduce subsurface 

percolation or saturation (for different plants or regions) 

- Plant organic matter inputs that might drive methyl mercury 

production in sediments or inside soil aggregates 

NA What is the conversion rate from calcium waste to bio-reactive Hg and 

what drives the rates? 

NA Systemic work with nutrient amendments to interfere with mercury 

methylation 

 

Parallel work with impacts on chlorophyll-A and relationships between 

chlorophyll-A and bioaccumulation of Hg 

NA Data need 

Many of the studies done to date do not attempt to really understand how 

Hg enters the food web.   Specially, the geochemistry and temporal 

influences. 

NA Data Gap 

What info do we need to know to avoid another Pena Blanca 

tragicomedy?  [Lots of insights were provided today] 

Colin Moy Data Gaps / Research 

- Impacts of water chemistry, fishery management, and water 

circulation reservoirs 

- Differences between lakes vs. reservoirs 

David Moore - Better understanding of receptor behavior in different systems (to 

inform spatially, explore exposure models to better prioritize sites 

for remediation) 

- Better understanding of Hg cycling in different systems and 

targeting of bioavailable components 

- Better understanding of food web dynamics in particular systems 

(actually do gut analysis to understand what different species are 

eating) 

- Does vegetation result in translocation?  And / or enhancement of 

methylation? 

NA How are the legacy debris control dams in the upper watershed - Sierra 

Nevada - functioning to hold back Hg? 

NA Data Gap 

Caution- Know well the question you are trying to answer, and how 

result will be used. 

 

People frequently advocate for Hg mass balance studies, but they don’t 

often explain how result could be used to design remediation. 

Carrie Monohan If Hg isotopes in fish reflect the source of Hg, then we should get isotope 

data from bass in reservoirs to see if Hg contaminated fish is from 

atmospheric sources or upstream AMLs. (RE: Jim Rytuba’s presentation) 
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John McHugh Data Gap 

3-D characterization of soil and water mercury - How evenly distributed 

is Hg?  What degree of spatial sampling is representative? 

 

How does reservoir management relate to methyl mercury formation?  

(e.g., lower water levels in the summer.) 

NA Effect on wildlife 

NA Is methyl mercury taken up by rice plants? 

NA Need fish tissue data from upstream and downstream lakes and reservoirs 

– 

- to complete human consumption guidelines, 

- as well as provide a baseline for evaluating whether the cleanup 

measures we are taking will make a difference down the road 

NA What will the impact of global climate change (precipitation becomes 

H2O instead of snow) affect Hg discharge from reservoirs? 

NA Identify (using isotopes?) the relative contribution of retort Hg recycled in 

terrestrial environment to fish Hg compared to tailings in the stream bed 

and reservoirs. 

Michelle Wood We need more before/after mine waste remediation monitoring, but not 

just fish MeHg data.  It would be very helpful if remediation effectiveness 

could be evaluated using pre- and post-remediation rating curves (e.g., 

plots of (a) water THg concentrations versus discharge and (b) Suspended 

sediment concentrations versus discharge), rather than just THg 

concentrations or loads.  That way, we can evaluate level of success even 

if stronger or more frequent storms occur during the post-remediation 

monitoring period than during the pre-remediation period.  

(Example - Figures 2 and 3 in:  Kirchner, J.W., C.A. Austin, A. Myers 

and D.C. Whyte. 2011. Quantifying remediation effectiveness under 

variable external forcing using contaminant rating curves. Environmental 

Science & Technology, 45: 7874-7881.) 
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QUESTION 5 

 

Where do you think potential future mercury remediation pilot projects 

should/could occur in Region 9? 

 
NAME RESPONSE 

Kendra Zamzow Studies at the Navajo generating station area would be interesting -- 

does it have Hg controls?  Will it need to install them?  Remediation 

project over Hg capture at NGS period would be interesting. 

Carol Evans The EPA requirements for the Navajo Generating Station will reduce 

aerial deposition by half due to retrofits.  There are cumulative impacts 

from the San Juan and 4 Corners plants. Four corners is facing a retrofit 

as well.  There will be less impacts. 

Carolina Risolo I am from Argentina! Sorry 

Kerensa King A pilot test to irrigate the revegetated areas in the created wetlands.  The 

Truckee River drains into Pyramid Lake which is a terminal lake. 

Janis Cooke Consider Davis Creek and Davis Creek Reservoir - it has mercury mine 

tailings in the reservoir, loading ongoing from upstream, and introduced 

warm water fish (bass). 

Marcus Jones Steptoe Creek/Comins Lake, White Pine County, Nevada 

Patricia Bratcher Clear Creek, Shasta County.  We are going to start a dredger sorting 

project to capture mercury while also creating salmon spawning habitat.  

It is funded by ERP ($4.5 million), plus the feds (USBR, FWS).  We are 

also planning to create wetlands. 

Carrie Austin California Reservoir where: 

<Michelle Wood's proposed factors> 

- Reservoir bottom sediment Hg elevated 

- Localized / confined mine site so possible to remediate it 

- Short stream reach so little contribution after mine site remediated 

---> Excellent pre-and-post monitoring 

 

Paired Reservoir Pilot Tests in California 

Fully reversible 

- Nitrate addition to reduce methylation 

 

Pair - control and treatment 

 

Paired Reservoir Pilot Tests in California 

Fully reversible 

- Nutrient addition to increase Chlorophyll-A by < 2 times, up to about 

2-5 ug/L 

- Oligotropic and mildly eutrophic reservoirs 

- Careful selection reservoir so don't cause bluegreen algae issue 

NA Pilot Project to look at ways to remove sediment from the reservoirs on 

the Feather River?  (Reservoirs are filling up with sediment and 

compromising PG&E hydropower generation.) 
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Pilot Project - Malakoff Diggins State Park remediation activities 

Carrie Monohan At multiple AML sites in a single watershed that contribute to the same 

reservoir, e.g.: Alpha / Omega, Relief Hill, Malakoff Diggins that all 

flow into the South Yuba River and Englebright Reservoir 

Jim Weigand Look at 3 watersheds for pilot projects with adaptive management and 

research 

- Russian River: mines from headwaters to near coast (What 

amount of mercury enters the ocean from an Hg-rich watershed 

with mines) 

- Cache Creek tributaries to Cache Creek Settling Basin (Hg clean 

up / management in mine vs. non-mine drainage) 

- Yuba River (comparison of new technologies for source and sink 

controls on Hg) 

NA Combie Reservoir Project (testing impact of mercury removal from this 

or stream impoundment) 

NA Representative hydraulic mine with drain tunnels, pit lake and former 

surface sluices 

 

Hydraulic mine sites are present on federal, state and private lands; 

lessons learned would benefit multiple stakeholders 

NA Do an in-depth investigation at a large lake or reservoir with 

documented high Hg levels, such as Lake Nacimiento, where fishing, 

including subsistence fishing, occurs.  Scale is especially interesting 

because of lake's size and the tradeoffs that remediation will entail. 

NA Pilot Project 

 

- Look at a legacy mine with surface water discharge of turbid water 

- The “Thai iced tea” water that has a current mining operation that 

could do remediation of the legacy mining discharges through their 

reclamation plan 

NA Pilot Studies: 

- Addressing MeHg control in "downstream" systems such as 

wetlands, rice fields, drainage ditches, duck clubs to help meet 

TMPLs 

- Complete pilot sediment removal project at Combie Reservoir as 

well as associated research on downstream impacts / benefits 

NA Feeder where silty clay is disaggregated by forcing material to move 

upslope against a water spray under 35psi through a 5mm screen to: 

- a centrifugal pump to a SWECO classifier which screens to 2mm 

- Orange Eriez magnetic separator which removes magnetic minerals 

- vertical SALA pump which chews the materials apart 
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List of Unanswered Questions 

These questions were posed by the webinar audience to get clarification of various 

presentations, but were unanswered due to time limits.  They are included here for 

completeness. 

______________________________ 

 

 

 

LIST OF UNANSWERED QUESTIONS 

 
NAME QUESTION 

Kendra Zamzow An Arizona lake was drained to get to the sediment to remove it; Dr. 

Monohan talked about needing water to use a floating dredge.  Can they 

discuss that apparent difference? 

Jim McNamara Please provide some contact info re the tidal marsh monitoring program in 

Richmond CA that Mike just mentioned. We are closing on a complete FS 

for a cintaminated etuarine system in coastal GA. 

Steve Finn What is the basis for the 0.2 mg/kg meHg value? 

Kendra Zamzow Do mg/kg risk based cleanup goals change in each state? 

A. Dianne Kopec Were the fish Hg concentrations normalized by size or, better yet, age? 

Harry Ohlendorf It would be helpful if speakers were clear about whether Hg 

concentrations in fish are on wet- or dry-weight basis. 

Steve Finn Why compare sediment THg to fish meHg? 

Chance Asher I would like to know if the 303(d) listings in the reservoir are for fish 

tissue, water or sediment? 

Clay Patmont Could Michelle explain the fish tissue MeHg multiple factors regression 

relationships further?  Specifically, can she show us the regression slide 

again and hypothesize on why these relationships occur? 

Lori Verbrugge While talking about reservoirs, I'd like to learn more about prevention.  

What mitigation measures are most effective when a new dam/new 

reservoir is being planned? 

Stephen Geiger Question for Michelle: what is the connection between MeHg and 

chlorophyll? 

Simon hockin Can I please have a little more info on the significance of Chlorophyll A 

and why this is a key indicator rather than other potential routes for 

methylation such as anaerobic microbial activity in sediments ?  thanks 

Lori Verbrugge Where is Cinnibar Creek?  Is it associated with Red Devil mine; is it 

being remediated? 
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Sheila Abraham Have you looked at the EPT (ephemeroptera; plecoptera; tricoptera) 

aquatic index?  This was a sensitive index when we evaluated PCBs, even 

when the gross aquatic indices did not show effects. 

David Glaser Why would we hypothesize a resident in the processing area of these 

mines? 

Sheila Abraham Does the risk evaluated from arsenic consider the relatively new 

bioavailability factor?  It probably won't make a different to any risk 

management necessary but I was curious. 

Clay Patmont Matt noted that there wrere "tough bugs" in streams within the Red Devil 

Mine area.  Is he suggesting that benthic invertebrates have adapted to 

mercury, or is it possible that the mercury may not be toxic? 

Lisa Wallender Q for Michelle - please explain the relationship between MeHg and 

Chlor-a. 

YUKTA DURVE please explain infiltration 

Tara George Question for matt: what kind of cancers did you see at the Red Devil site? 

Chance Asher As a regulator in a state cleanup program I am very interested in the initial 

findings regarding "quick" results from remediating mine sites. Does 

anyone have more thoughts as to what the focus of the research question 

should be? 

Lisa Wallender I would like to learn more about the second two variables that Michelle 

mentioned - the relationship between MeHg and Chlor-a, and the 

relationship between reservoir level fluctuations and Hg in fish tissues  (I 

deal with WQ issues at Nacimiento Reservoir, which has significant 

surface level changes).  Can Michelle (or anyone else) point us to a 

resource where we can learn more about these factors?  Thank you. 

Nadine Benoit What's the scale for rainfall? 

Matthew Terry Question for Matt Wilkening: Are there any plans to evaluate Hg 

concentrations  in  local populations  of subsistence -based  communities 

(humans)? 

Kendra Zamzow For Charlie Alpers, relevant to microbial methylation discussion, new 

article in Env Sci and Tech:  Mercury methylation by novel 

microorganisms from new environments (Cynthia C. Gilmour, Mircea 

Podar, Allyson L Bullock, Andrew Mitchell Graham, Steven Brown, Anil 

C Somenahally, Alexander Johs, Richard Hurt, Kathryn L Bailey, and 

Dwayne Elias Environ. Sci. Technol.). 

Kendra Zamzow I may have missed this, but can the presenter discuss the difference 

between dissolved THg vs Hg(II)? 

Xiaochun Zhang why only the surficial sediment was analyzed?  Interested in seeing 

vertical distribution of entire soft sediment deposit.  Any information 

about how thick the soft sediment is in the area? 



U.S. EPA Region 9 Workshop on Mercury Remediation in Aquatic Environments 

 

 

   U.S. Environmental Protection Agency Region 9  39 

Darius Ostrauskas Q for Chris Eckley - summary only for Mine Site and Reservoir - what 

about the River? 

Randy Boston For Chris: have you compared compare ecological differences (biology 

present, organic carbon, etc) between the sediment that becomes exposed 

and the sediment that is always submerged? 

Clay Patmont Could Stephen Dent comment on the highly successful nitrate addition to 

Onondaga Lake in Neew York?  Fish tissue mercury appear to have 

declined remarkably in that system. 

Clay Patmont Could Eli Curiel discuss how the management decision to remove 

sediments in Pena Blanca could have been improved?  The sediment 

removal (which was very expensive) doesn't seem to have been 

successful. 

Nick Dallman Re: Pena Blanca Lake - Does ADEQ have a theory why Hg levels were 

still high after the clean-up? 

Ralph Turner Wonder whether Hg vapour in air was measured during dredge treatment 

trial. 

Jesse Lepak Is there any speculation on whether physical removal of mercury will 

translate to reductions in mercury concentrations in fish, or might the 

results Eli Curiel presented be expected? 

Kerensa King Jean, one last question.  Someone mentioned at the end there that you 

could tell a Hg source (atmos. depo, mining, etc) from the isotope present 

in fish.  Who mentioned that, I didn't catch the name? 

James Smoot Is there anyone that might be a point of contact for a pilot study for 

methyl mercury remediation in surface water? 
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Attendee Lists 

 
Attendees in Person 

 

Last Name 
First 

Name 
Organization Phone Email Address 

Alpers Charles 

U.S. Geological 

Survey  916-278-3134 cnalpers@usgs.gov  

Armstrong Philip The Sierra Fund 

 530-265-8454, 

ext 215 

philip.armstrong@sierrafu

nd.org  

Austin Carrie 

Cal/EPA SF Bay 

Water Board  510-622-1015 

caustin@waterboards.ca.go

v  

Baginska Barbara 

CA Regional Water 

Quality Control 

Board   

bbaginska@waterboards.ca

.gov  

Bain Andrew U.S. EPA - Region 9  415-972-3167 bain.andrew@epa.gov  

Ball Harold U.S. EPA - Region 9  415-972-3047 Ball.Harold@epa.gov  

Barton Dana U.S. EPA - Region 9  415-972-3087 barton.dana@epa.gov  

Baylor Katherine U.S. EPA - Region 9  415-972-3351 baylor.katherine@epa.gov  

Black Ned U.S. EPA - Region 9  415-972-3055 black.ned@epa.gov  

Bradfish Larry U.S. EPA - Region 9  415-972-3934 bradfish.larry@epa.gov  

Brussock Peter 

The ELM Group, 

Inc. 

 215-794-6920, 

ext 11 ppbrussock@elminc.com  

Cabrera Valentina U.S. EPA - Region 9  415-972-3434 

Cabrera-

Stagno.Valentina@epa.gov  

Cafasso Sarah U.S. EPA - Region 9  415-972-3076 cafasso.sarah@epa.gov  

Chang Sandy AMEC  510-663-4153 sandy.chang@amec.com  

Chern 

Shiann-

jang U.S. EPA - Region 9  415-972-3268 

chern.shiann-

jang@epa.gov  

Claassen Vic 

University of 

California, Davis  530-902-4622 vpclaassen@ucdavis.edu  

Cooke Terry URS Corporation  510-453-6819 terry.cooke@urs.com  

Dent Steve CDM Smith  503-205-7419 dentsr@cdmsmith.com  

Dineyazhe Michele U.S. EPA - Region 9  928-871-7820 

dineyazhe.michele@epa.go

v  

Eckley Chris 

U.S. EPA - Region 

10  206-553-0150 eckley.chris@epa.gov  

Feger Naomi 

San Francisco Bay 

Water Board  510-622-2328 

nfeger@waterboards.ca.go

v  

Fleck Jacob 

U.S. Gological 

Survey  916-278-3063 jafleck@usgs.gov  

Florer Joanna University of San  206-295-8956 jflorer@anchorqea.com  
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Francisco 

Friedman Alan 

CA Regional Water 

Quality Control 

Board  510-622-2347 

afriedman@waterboards.ca

.gov  

Fujii Roger 

U.S. Geological 

Survey  916-417-4772 rfujii@usgs.gov  

Garr Mariah 

Bureau of Land 

Management  916-683-1740 mgarr@blm.gov  

Geiser Dennis 

U.S. Dept. of 

Agriculture, Forest 

Service  707-562-8729 dennisgeiser@fs.fed.us  

Gill Michael U.S. EPA - Region 9  415-972-3054 gill.michael@epa.gov  

Husby Peter U.S. EPA - Region 9  510-412-2331 husby.peter@epa.gov  

Jones Craig 

Sea Engineering, 

Inc.  831-421-0871 

cjones@seaengineering.co

m  

Kozelka Peter U.S. EPA - Region 9  415-972-3448 Kozelka.Peter@epa.gov  

Kraus Tamara 

U.S. Geological 

Survey  916-278-3260 tkraus@usgs.gov  

Lange Peter 

Innovative Technical 

Solutions, Inc. 

 415-882-4518, 

ext 101 plange@itsi.com  

LeBaron Kristen 

The Scientific 

Consulting Group, 

Inc.  989-879-8716 klebaron@scgcorp.com  

Lewis Lori U.S. EPA - Region 9  415-947-4259 lewis.lori@epa.gov  

Louie Stephen 

Central Valley 

Water Board  916-464-4627 

stephen.louie@waterboard

s.ca.gov  

Luce Robert 

Friends of 

Shenandoah River  540-869-3764 lucerw38@gmail.com  

Martello Linda 

ENVIRON 

International Corp.  415-420-9369 

LMartello@environcorp.co

m  

Martin Elizabeth The Sierra Fund 

 530-265-8454, 

ext 11 izzy.martin@sierrafund.org  

Martin Todd 

Integral Consulting, 

Inc.  801-277-6690 gete100@hotmail.com  

Mascia Jeanie 

CA Water Resources 

Control Board  916-323-2871 

jmascia@waterboards.ca.g

ov  

Maxwell Karen 

TestAmerica 

Laboratories  602-501-9322 

karen.maxwell@testameric

ainc.com  

McCord Stephen 

McCord 

Environmental, Inc.  530-220-3165 sam@mccenv.com  

McHugh John 

Santa Clara Valley 

Water District  408-630-3115 jmchugh@valleywater.org  

McQuillen Harry 

Bureau of Land 

Management  916-838-8475 hmcquill@blm.gov  
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Meek Clifton U.S. EPA - Region 9  415-972-3370 Meek.Clifton@epa.gov 

Monohan Carrie The Sierra Fund 

 530-265-8454, 

ext 214 

carrie.monohan@sierrafun

d.org  

Montgomer

y Michael U.S. EPA - Region 9  415-972-3438 

montgomery.michael@epa.

gov  

Moore David 

ENVIRON 

International Corp.  949-798-3604 dmoore@environcorp.com  

Morris Patrick 

Central Valley 

Water Board  916 464-4621 

pmorris@waterboards.ca.g

ov  

Morse Kerry The Sierra Fund 

 530-265-8454, 

ext 213 

kerry.morse@sierrafund.or

g  

Moy Colin 

East Bay Municipal 

Utility District  510-287-0247 cmoy@ebmud.com  

Neilsen Elizabeth URS Corporation     

Palumbo Amanda 

CA Water Resources 

Control Board  916-341-5687 

apalumbo@waterboards.ca

.gov  

Reller Greg Burleson Consulting 

 916-984-4651, 

ext 11 

gr@burlesonconsulting.co

m  

Reynolds Ren 

Enterprise Rancheria 

EPA  530-532-9214 

renr@enterpriserancheria.o

rg  

Rosetti Leana U.S. EPA - Region 9  415-972-3070 rosetti.leana@epa.gov  

Rytuba James 

U.S. Geological 

Survey  650-329-5418 jrytuba@usgs.gov  

Schechter Debbie U.S. EPA - Region 9  415-972-3093 schechter.debbie@epa.gov  

Sickles James U.S. EPA - Region 9  415-972-3265 sickles.james@epa.gov  

Small Matt U.S. EPA - Region 9  415-972-3366 Small.Matthew@epa.gov  

Sorensen Mark 

Innovative Technical 

Solutions, Inc. 

 415-882-4518, 

ext 102 msorensen@itsi.com  

StFleur Mark U.S. EPA - Region 9  415-972-3794 StFleur.Mark@epa.gov  

Sturman Ivan 

Ad Hoc Anti-Hg 

Committee  510-524-9021 jis22876@netzero.com  

Suer Lynn U.S. EPA - Region 9  415-972-3148 suer.lynn@epa.gov  

Tavassoli Lily U.S. EPA - Region 9  415-972-3146 tavassoli.lily@epa.gov  

Tran 

Xuan-

Mai U.S. EPA - Region 9  415-972-3002 tran.xuan-mai@epa.gov  

Vendlinski Tim U.S. EPA - Region 9  415-972-3469 vendlinski.tim@epa.gov  

Weigand James 

U.S. Dept. of 

Interior, Bureau of 

Land Management  916-716-4809 jweigand@blm.gov  

Weinstein Carol 

California Indian 

Environment 

Alliance  925-708-5029 cweinstein06@comcast.net  

Whalin Lindsay SF Bay Water Board  510-622-2363 

lwhalin@waterboards.ca.g

ov  

Wijayaratne Ruchira 

E2 Consulting 

Engineers  510-722-6020 

ruchira.wijayaratne@e2.co

m  
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Wood Michelle 

Central Valley 

Water Board  916-464-4650 

mlwood@waterboards.ca.g

ov  

Yee Wilson U.S. EPA - Region 9  415-972-3484 yee.wilson@epa.gov  

Ziegler Sam U.S. EPA - Region 9  415-972-3399 ziegler.sam@epa.gov  

 
__________________________________ 

 

Attendees via Webinar 
 

 

Last Name 
First 

Name 
Organization Phone Email Address 

Abraham Sheila Ohio EPA  330-963-1290 

sheila.abraham@epa.state.

oh.us  

Acevedo Damarys 

U.S. Army Corps of 

Engineers-ERDC/UT-

Austin  601-634-4845 

damarys.acevedo-

acevedo@usace.army.mil  

Alexander Shanna       

Anderson Elysha ENVIRON  510-420-2534 

eanderson@environcorp.c

om  

Angus Thomas 

MA Dept. of 

Environmental 

Protection  617-292-5513 

thomas.angus@state.ma.u

s 

Ashby Karen 

Larry Walker 

Associates 

 530-753-6400, 

ext 232 karena@lwa.com  

Asher Chance 

WA Department of 

Ecology  360-407-6914 chance.asher@ecy.wa.gov  

Autie Lois Haley & Aldrich Inc.  510-507-0794 lautie@haleyaldrich.com  

Balent Jean  US EPA 703-603-9924   balent.jean@epa.gov 

Barden Michael Hydro Geo Chem, Inc. 

 520-293-1500, 

ext 130 mikeb@hgcinc.com  

Barnes Lesley 

Ministry of Natural 

Resources  807-727-1395 lesley.barnes@ontario.ca  

Barnhart Elliott 

U.S. Geological 

Service/Center for 

Biofilm Engineering  406-457-5921 epbarnhart@usgs.gov  

Barro Stefani ENVIRON  2139436300 sbarro@environcorp.com  

Barron Alex 

VA Dept. of 

Environmental Quality  804-698-4119 

alex.barron@deq.virginia.

gov  

Beals Cody       
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Beckvar Nancy 

National Oceanic and 

Atmospheric 

Administration 

(NOAA)  206-526-6557 nancy.beckvar@noaa.gov  

Benoit Nadine 

Ontario Ministry of the 

Environment  416-235-6229 nadine.benoit@ontario.ca 

Berti William       

Billig Patricia National Park Service  303-441-5102 pat_billig@nps.gov  

Boston Randy 

ENVIRON 

International 

Corporation  312-288-3800 rboston@environcorp.com  

Bratcher 

Patricia 

(Tricia) 

CA Dept. of Fish and 

Wildlife  530-225-3845 

patricia.bratcher@wildlife

.ca.gov  

Brodersen Jason Tetra Tech, Inc.  510-302-6283 

jason.brodersen@tetratech

.com  

Brooks Scott       

Brown Lauren ENVIRON  207-517-8253 lbrown@environcorp.com  

Brown Matt 

U.S. Fish and Wildlife 

Service   Matt_Brown@fws.gov  

Bryant Mark 

Integral Consulting, 

Inc. 

 206-230-9600, 

ext 336 

mbryant@integral-

corp.com  

Burgess Robert 

AK Dept. of 

Environmental 

Conservation  907-451-2153 

robert.burgess@alaska.go

v 

Cano Tim       

Chambers Roxanne 

Ontario Ministry of the 

Environment  807-468-2718 

roxanne.chambers@ontari

o.ca  

Chang Grace Sea Engineering, Inc. 

 831-421-0871, 

ext 309 

gchang@seaengineering.c

om  

Chen Celia Dartmouth College  603-646-2376 celia.chen@dartmouth.edu  

Chu Liyang Nobis Engineering, Inc.  978-703-6003 lchu@nobiseng.com  

Cooke Janis 

CA Regional Water 

Quality Control Board  916-464-4672 

jcooke@waterboards.ca.g

ov 

Cramer Philip       

Curiel Eli 

U.S. Dept. of 

Agriculture, Forest 

Service  520-388-8413 ecuriel@fs.fed.us  

Curtis Emmet       

Cutt Diana U.S. EPA - Region 2  212-637-4311 cutt.diana@epa.gov  

 

Dallman Nicholas 

Alaska Dept. of 

Environmental  907-451-2142 

 

nicholas.dallman@alaska.

mailto:nancy.beckvar@noaa.gov
mailto:nadine.benoit@ontario.ca
mailto:pat_billig@nps.gov
mailto:rboston@environcorp.com
mailto:patricia.bratcher@wildlife.ca.gov
mailto:patricia.bratcher@wildlife.ca.gov
mailto:jason.brodersen@tetratech.com
mailto:jason.brodersen@tetratech.com
mailto:lbrown@environcorp.com
mailto:Matt_Brown@fws.gov
mailto:mbryant@integral-corp.com
mailto:mbryant@integral-corp.com
mailto:robert.burgess@alaska.gov
mailto:robert.burgess@alaska.gov
mailto:roxanne.chambers@ontario.ca
mailto:roxanne.chambers@ontario.ca
mailto:gchang@seaengineering.com
mailto:gchang@seaengineering.com
mailto:celia.chen@dartmouth.edu
mailto:lchu@nobiseng.com
mailto:jcooke@waterboards.ca.gov
mailto:jcooke@waterboards.ca.gov
mailto:ecuriel@fs.fed.us
mailto:cutt.diana@epa.gov
mailto:nicholas.dallman@alaska.gov


U.S. EPA Region 9 Workshop on Mercury Remediation in Aquatic Environments 

 

 

   U.S. Environmental Protection Agency Region 9  45 

Conservation gov 

Davis Suzanne 

CalEPA, Dept. of 

Toxic Substances 

Control  916-327-4206 

suzanne.davis@dtsc.ca.go

v 

Deeter Valerie 

E2 Consulting 

Engineers  7142224693 valerie.deeter@e2.com  

Diaz Ximena 

Escuela Politecnica 

Nacional 

 (5939) 

95382973 xdiaz@me.com  

Durve Yukta IIT Bombay  9920652332 sonali@iitb.ac.in  

Edmond Lorraine U.S. EPA - Region 10  206-553-7366 edmond.lorraine@epa.gov  

Ekedahl Jim Woodard and Curran 

 207-774-2112, 

ext 6206 

jekedahl@woodardcurran.

com  

Engstrand Richard 

Western Metal 

Recycling  775-358-6948 crotalus83@yahoo.com  

Evans Carol 

U.S. Bureau of 

Reclamation  623-773-6257 caevans@usbr.gov  

Evans Renee 

Alaska Department of 

Environmental 

Conservation  269-7568 renee.evans@alaska.gov  

Eya Bryan CalEPA  916 440-7168 bryan.eya@oehha.ca.gov  

Ferris Jonathan Parsons  9259413732 

jonathan.ferris@parsons.c

om  

Finkelstein Ken 

National Oceanic and 

Atmospheric 

Administration 

(NOAA)  617-918-1499 ken.finkelstein@noaa.gov  

Finn Steve Golder and Associates 

 856-793-2005, 

ext 34471 sfinn@golder.com  

Fleck Diane U.S. EPA - Region 9  415-972-3480 fleck.diane@epa.gov  

Foran Christy 

U.S. Army Corps of 

Engineers  978-318-8267 

christy.m.foran@usace.ar

my.mil  

Foster Melissa 

U.S. Fish and Wildlife 

Service 

 609-383-3938, 

ext 21 melissa_foster@fws.gov  

Friedman Lisa KGHM International  775-289-7153 lisa.friedman@kghm.com  

Friedman David 

NV Division of 

Environmental 

Protection   dfriedman@ndep.nv.gov  

Fritz Alyce 

National Oceanic and 

Atmospheric 

Administration 

(NOAA)  206-526-6305 alyce.fritz@noaa.gov  
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Garvey Edward 

The Louis Berger 

Group  973-407-1689 egarvey@louisberger.com  

Garza Jim       

Geiger Stephen ERM  202-471-2129 stephen.geiger@erm.com  

George Tara 

Ontario Ministry of the 

Environment  807-475-1729 tara.george@ontario.ca  

Glaser David Anchor QEA  201-988-2656 dglaser@anchorqea.com  

Glaza Edward Parsons   

edward.glaza@parsons.co

m 

Godsey Cindi U.S. EPA  907-271-6561 godsey.cindi@epa.gov  

Golden Heather U.S. EPA  513-569-7773 golden.heather@epa.gov  

Graves Peter 

Bureau of Land 

Management  916-978-4685 p15grave@blm.gov  

Grimes James U.S. EPA - Region 5  312-353-3808 grimes.james@epa.gov  

Groff Kim ENVIRON  609-243-9865 kgroff@environcorp.com  

Grosso Nancy DuPont  302-999-3114 

nancy.r.grosso@dupont.co

m 

Grover Melissa 

ENVIRON 

International 

Corporation  949-798-3664 

mgrover@environcorp.co

m 

Hagan Nicole 

University of North 

Carolina  919-541-3153 hagan.nicole@epa.gov  

Hahn Simeon 

National Oceanic and 

Atmospheric 

Administration 

(NOAA)  206-617-5438 simeon.hahn@noaa.gov  

Hans Karl 

University of 

California, Berkeley  510-643-9574 khans@berkeley.edu  

Hartley 

Rosemar

y       

Harris Adam WA Dept. of Ecology  360-407-7071 adha461@ecy.wa.gov  

Heisig-

Mitchell Jamie 

Hampton Roads 

Sanitation District  757-460-4220 jmitchell@hrsd.com  

Hemberger Allen 

MA Dept. of 

Environmental 

Protection  508-946-2853 

allen.hemberger@state.ma

.us 

Hennes Steven 

MN Pollution Control 

Agency  651-757-2426 

steven.hennes@state.mn.u

s 

Herzog Cynthia 

CA State Lands 

Commission   

cynthia.herzog@slc.ca.go

v 

Hess Jeffrey ITSI Gilbane Company  925-946-3104 jhess@itsi.com  
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hockin Simon HBR 

 (0)44 

7713739729 s_hockin@hotmail.com  

Hoffman John Ashland, Inc.  302-995-3233 jmhoffman@ashland.com  

Huang Charlie 

CA Dept. of Fish and 

Wildlife  916-324-9805 

charlie.huang@wildlife.ca

.gov  

Hughes Lauren       

Irving Meghan 

ENVIRON 

International 

Corporation  312-288-3849 

mirving@environcorp.co

m 

Irwin Julie Olin Corp.  423-336-4084 jirwin@olin.com  

Iyer Sonal 

VA Dept. of 

Environmental Quality  804-698-4259 

sonal.iyer@deq.virginia.g

ov 

Jackson Felicia       

Jacobi Mike U.S. EPA - Region 3  215-814-3435 jacobi.mike@epa.gov  

Jaglal Kendrick O'Brien and Gere  315-956-6465 kendrick.jaglal@obg.com  

Jennings Eleanor 

Total Environmental 

Concepts, Inc  703-567-4346 

ejennings@totalenvironm

ental.net  

Johnston Deborah 

U.S. Army Corps of 

Engineers  206-439-4532 

deborah.j.johnston2@usac

e.army.mil  

Jones Marcus       

Jones-Otazo Heather Health Canada  416-954-0821 

heather.jonesotazo@hc-

sc.gc.ca  

Judd Laura ERM, Inc.  484-918-0300 laura.judd@erm.com  

Kain Donald 

VA Dept of 

Environmental Quality  540-574-7815 

donald.kain@deq.virginia.

gov  

Keefer Allison 

GA Environmental 

Protection Division  404-657-8667 

allison.keefer@dnr.state.g

a.us  

Kelsall Nathan Anchor QEA, LLC 

 617-991-1111, 

ext 1005 nkelsall@anchorqea.com  

Kerr Michelle U.S. EPA - Region 5  312-886-8961 kerr.michelle@epa.gov  

King Kerensa 

U.S. Fish and Wildlife 

Service 

 775-861-6300, 

ext 6385 kerensa_king@fws.gov  

Knutson Allison HDR, Inc.  208-387-7101 

allison.knutson@hdrinc.co

m 

Koger Cory 

U.S. Army Corps of 

Engineers  916-557-5112 

cory.s.koger@usace.army.

mil 

Kopec 

A. 

Dianne 

Penobscot River 

Mercury Study  207-827-1027 

dkopec@penobscotmercur

ystudy.org  

Kragie Sheila 

Integral Consulting, 

Inc. 

 410-573-1982, 

ext 15 

xkragie@integral-

corp.com  

Kristanovich Felix 

ENVIRON 

International Corp.  206-336-1681 

fkristanovich@environcor

p.com  
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Krug Thomas GeoSyntec Consultants 

 519-822-2230, 

ext 242 tkrug@geosyntec.com  

Kuiken Todd 

Woodrow Wilson 

Center  202-691-4398 

todd.kuiken@wilsoncenter

.org 

Lange Peter 

Innovative Technical 

Solutions, Inc. 

 415-882-4518, 

ext 101 plange@itsi.com  

Lee Anne       

Lee G Fred       

Leisle Dwight Port of Portland, OR  503-415-6325 

dwight.leisle@portofportl

and.com  

Lepak Jesse CO Parks and Wildlife  970-472-4432 jesse.lepak@state.co.us  

Lewis Lori U.S. EPA - Region 9  415-947-4259 lewis.lori@epa.gov  

Lim Lori CalEPA   lori.lim@oehha.ca.gov  

Li-Muller Angela Health Canada  416-9734320 

angela.li-muller@hc-

sc.gc.ca  

Long Gary URS Corporation  215-367-2476 gary.long@urs.com  

Loper John The Loper Group, Inc.  281-291-9534 jloper@lopergroup.com  

Loveridge Albert CH2M HILL  604-439-2352 

ryan.loveridge@ch2m.co

m 

Lozada Dario Particular 

 3226487, ext 

593 darioharloc@yahoo.com  

Luce Darryl U.S. EPA - Region 1  617-918-1336 luce.darryl@epa.gov  

Lyndall Jen 

ENVIRON 

International Corp.  440-332-9025 jlyndall@environcorp.com  

Lyons Terry U.S. EPA  513-569-7589 lyons.terry@epa.gov  

Madrid Miguel     

mamadrid@alumni.uwater

loo.ca  

Maiden Vincent 

VA Dept. of 

Environmental Quality  276-676-4867 

vincent.maiden@deq.virgi

nia.gov  

Mancini Cecilia wJf1944&     

Martinez-

Leon Yarissa U.S. EPA - Region 9  213-244-1806 martinez.yarissa@epa.gov  

Marvin Bruce Geosyntec Consultants  510-285-2753 bmarvin@geosyntec.com  

Matz Angela 

U.S. Fish and Wildlife 

Service  9074560442 angela_matz@fws.gov  

Maurer Thomas       

Maurice Charles U.S. EPA - Region 5  312-886-6635 maurice.charles@epa.gov  

McKernan John U.S. EPA  513-569-7415 mckernan.john@epa.gov  
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McNamara Jim 

GA Environmental 

Protection Division  404-656-7802 

jim.mcnamara@dnr.state.

ga.us  

McNaughton Kimberly       

Meade Chris U.S. EPA - Region 10  907-586-7622 meade.chris@epa.gov  

Mehran Reyhan 

National Oceanic and 

Atmospheric 

Administration 

(NOAA)  212-637-3257 reyhan.mehran@noaa.gov  

Miller Carrie 

Oak Ridge National 

Laboratory  865-574-55857 millercl@ornl.gov  

Misund Arve COWI AS  +47 95938969 armi@cowi.no  

Morris Randy T. Olin Corporation  423.336.4697 rtmorris@olin.com  

Mos Lizzy 

British Columbia 

Ministry of 

Environment  250-3873648 lizzy.mos@gov.bc.ca  

Mower Tim Tetra Tech  303-312-8874 tim.mower@tetratech.com  

Muza Richard U.S. EPA - Region 10  503-326-6554 muza.richard@epa.gov  

Nakanishi Allan 

Alaska Dept of Env 

Conservation  9072694028 

allan.nakanishi@alaska.go

v 

Naymik Jesse Idaho Power Company  208-388-2419 

jnaymik@idahopower.co

m 

Nicholson Maryann DuPont  610-918-0481 

maryann.j.nicholson@dup

ont.com 

Nunes Robert U.S. EPA - Region 2  212-637-4254 nunes.robert@epa.gov  

O'Day Peggy 

University of 

California, Merced  209-228-4338 poday@ucmerced.edu  

Ohlendorf Harry CH2M HILL  916-286-0277 

harry.ohlendorf@ch2m.co

m 

Olsta James CETCO  847-851-1835 jim.olsta@cetco.com  

Ostrauskas Darius U.S. EPA - Region 3  215-814-3360 

ostrauskas.darius@epa.go

v 

Ould 

Elemine Cheibany     cheibanyoe@gmail.com  

Palmieri 

Anne 

Marie 

AK Dept. of 

Environmental 

Conservation  907-766-3184 

annemarie.palmieri@alask

a.gov  

Patmont Clay Anchor QEA, LLC  206-300-1543 cpatmont@anchorqea.com  

Paul Angela U.S. Geological Survey  775-887-7697 appaul@usgs.gov  

Pensak Mindy U.S. EPA - Region 2  732-321-6705 pensak.mindy@epa.gov  

Pereira Paulo 

Maia Nobre 

Engenharia 

 +55-82-3326-

3917 

pauloalencar@maianobre.

com.br 
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Petrou Maria Environment Canada  416-739-4843 maria.petrou@ec.gc.ca  

Pilon Timothy State of Alaska  907-451-2136 tim.pilon@alaska.gov  

Pluta Bruce U.S. EPA - Region 3  215-814-2380 pluta.bruce@epa.gov  

Randall Paul U.S. EPA  513-569-7673 randall.paul@epa.gov  

Reese Carl 

Alaska Dept of 

Environmental 

Conservation  9074655018 Carl.Reese@alaska.gov  

Reyer Jane 

Save Our Sky Blue 

Waters  218-248-1349 jane.reyer@gmail.com  

Richards Jon U.S. EPA - Region 4  404-562-8648 richards.jon@epa.gov  

Richman Lisa 

Ontario Ministry of 

Environment  416-235-6257 lisa.richman@ontario.ca  

Riddle Peter       

Riley Gary U.S. EPA - Region 9  415-972-3003 riley.gary@epa.gov  

Risolo Carolina Public Administration  5491144108309 

carolina.risolo@gmail.co

m 

Rogers Jan U.S. EPA - Region 4  561-616-8868 rogers.jan@epa.gov  

Rueda Helen U.S. EPA - Region 10  503-326-3280 rueda.helen@epa.gov  

Sarmiento Riz ITSI GILBANE  925-946-3414 rsarmiento@itsi.com  

Schaal Bill 

Innovative Technical 

Solutions, Inc.  805-280-6069 bschaal@itsi.com  

Seadler Donna       

Shark Daniel 

Industrial Economics, 

Inc.  617-354-0074 dshark@indecon.com  

Shlaudeman 

Maria 

Teresa U.S. Embassy Brasilia 

 55 61 3312-

7675 shlaudemanmt@state.gov  

Shockley Johnette 

U.S. Army Corps of 

Engineers  402-554-4979 

johnette.c.shockley@usac

e.army.mil  

Silverman Thomas EHS Support  802-318-6358 

tom.silverman@ehs-

support.com  

Simmons Christine       

Smoot James    530-848-1527 jc_smoot@yahoo.com  

Sorensen Mary ENVIRON  770-548-1799 

msorensen@environcorp.c

om  

Stanton Beckye CDFW-OSPR  916-327-0916 

beckye.stanton@wildlife.c

a.gov  

Steenhaut Nicholas ENVIRON  617-946-6109 

nsteenhaut@environcorp.c

om  

Stegmeier Jessie 

U.S. Bureau of 

Reclamation  702-293-8258 jstegmeier@usbr.gov  
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Stevens Timothy 

CA Dept. of Fish and 

Wildlife  707-287-4165 

timothy.stevens@wildlife.

ca.gov  

Stubbs Chris ENVIRON  510-992-6252 cstubbs@environcorp.com  

Summers Heather Integral Consulting  410-573-1982 

hsummers@integral-

corp.com  

Terry Matthew 

Ecuadorian Rivers 

Institute  970-626-6022 info@ecuadorianrivers.org 

Thomas Brett U.S. EPA - Region 4  404-562-8751 thomas.brett@epa.gov  

Todorova 

Svetoslav

a Cardno ENTRIX   

svetoslava.todorova@card

no.com  

Tomchuk Douglas U.S. EPA - Region 2  212-637-3956 tomchuk.doug@epa.gov  

Tsui-Bowen Alethea U.S. EPA - Region 6  214-665-7555 

tsui-

bowen.alethea@epa.gov  

Turnblom Susan 

OR Dept. of 

Environmental Quality  541-687-7464 

turnblom.susan@deq.state

.or.us 

Turner Ralph RT Geosciences, Inc.  250-929-7333 rtgeo@shaw.ca  

Tyhuis Raymond       

Tyndall Kirby PBW, LLC  512-671-3434 kirby.tyndall@pbwllc.com  

Venne Louise AMEC   louise.venne@amec.com  

Verbrugge Lori 

U.S. Fish and Wildlife 

Service  907-271-2785 lori_verbrugge@fws.gov  

Vlassopoulos Dimitri Anchor QEA LLC  503-972-5015 

dvlassopoulos@anchorqea

.com  

Wallender Lisa 

County of San Luis 

Obispo, CA  805-781-1577 lwallender@co.slo.ca.us  

Wang Lili U.S. EPA  202-564-9156 wang.lili@epa.gov  

Weber Robert U.S. EPA - Region 7  913-551-7918 weber.robert@epa.gov  

Wegmann George Golder Associates  408-220-9223 gwegmann@golder.com  

Wehner Diane 

NOAA/U.S. EPA - 

Region 2  240-338-3411 diane.wehner@noaa.gov  

Wells Rick       

White Ginger ENVIRON  949-261-5151 gwhite@environcorp.com  

White Louise Health Canada  902-426-0984 louise.white@hc-sc.gc.ca  

Wiegers Janice 

AK Dept. of 

Environmental 

Conservation  907-451-2127 

janice.wiegers@alaska.go

v 

Wilkening Matt U.S. EPA  208-378-5760 wilkening.matt@epa.gov  

Wilson Jon U.S. Geological Survey  702-564-4540 jwilson@usgs.gov  

Wisdom Charles ENVIRON  206-336-1655 cwisdom@environcorp.co
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International Corp. m 

Wollenberg Jennifer The ELM Group, Inc. 

 215-794-6920, 

ext 13 jwollenberg@elminc.com  

Wong Anita Environment Canada  416-739-5885 anita.wong@ec.gc.ca  

Yole Margaret Health Canada  204 983-5691 

margaret.yole@hc-

sc.gc.ca  

Zamzow Kendra AAAS  202-564-3358 zamzow.kendra@epa.gov  

Zhang Xiaochun 

WI Dept. of Natural 

Resources  608-264-8888 

xiaochun.zhang@wisconsi

n.gov  
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Survey Results 

Survey: State of the Science Workshop: Mercury Remediation in 
Aquatic Environments - September 26, 2013 

 

The organizers sent out a survey, which had about a 20% response rate.  Some highlights include 

the following observations.  Most of the participants either “strongly agreed” or “agreed” (90%) 

with the organization, content, agenda, and goals of the workshop.  The majority (70%) also 

believed the practices identified in the workshop would lead to a better selection of remedies to 

clean up mercury sites.  About 65% of the participants said they could now identify techniques 

for reducing or eliminating mercury at both the source and downstream of the source.  And 

finally, almost 80% said they now understood the knowledge gaps and technology needs in the 

field.  Many contributed their own thoughts on data gaps here, but more gaps and needs are 

tabulated earlier under the Summary and Conclusions.  Given the current austere funding climate 

and the cost of travel, many appreciated the free webinar availability.  Of course, there were 

some problems (Region 9 centric, audio issues for webinar folks, no free coffee).  But overall, 

participants seemed to find the workshop valuable.  The compiled survey results follow. 

 

Value Count Percent 

Strongly Agree 24 38.1% 

Agree 33 52.4% 

Neutral 6 9.5% 

Disagree 0 0.0% 

Strongly Disagree 0 0.0% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 33 52.4% 

Agree 27 42.9% 

Neutral 2 3.2% 

Disagree 1 1.6% 

Strongly Disagree 0 0.0% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 33 52.4% 

Agree 24 38.1% 

Neutral 5 7.9% 

Disagree 1 1.6% 

Strongly Disagree 0 0.0% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 28 44.4% 

Agree 26 41.3% 

Neutral 6 9.5% 

Disagree 2 3.2% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 26 41.3% 

Agree 29 46.0% 

Neutral 6 9.5% 

Disagree 1 1.6% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 16 25.4% 

Agree 24 38.1% 

Neutral 15 23.8% 

Disagree 5 7.9% 

Strongly Disagree 3 4.8% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 32 50.8% 

Agree 25 39.7% 

Neutral 4 6.4% 

Disagree 1 1.6% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 20 31.8% 

Agree 24 38.1% 

Neutral 13 20.6% 

Disagree 5 7.9% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 15 23.8% 

Agree 29 46.0% 

Neutral 15 23.8% 

Disagree 2 3.2% 

Strongly Disagree 2 3.2% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 7 11.1% 

Agree 34 54.0% 

Neutral 17 27.0% 

Disagree 4 6.4% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 9 14.3% 

Agree 33 52.4% 

Neutral 17 27.0% 

Disagree 3 4.8% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 15 23.8% 

Agree 34 54.0% 

Neutral 10 15.9% 

Disagree 3 4.8% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 21 33.3% 

Agree 30 47.6% 

Neutral 6 9.5% 

Disagree 5 7.9% 

Strongly Disagree 1 1.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Strongly Agree 34 54.0% 

Agree 26 41.3% 

Neutral 3 4.8% 

Disagree 0 0.0% 

Strongly Disagree 0 0.0% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

In person 16 25.4% 

Webinar 47 74.6% 

 

Statistics 

Total Responses 63 
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Value Count Percent 

Spring 20 31.8% 

Summer 10 15.9% 

Fall 6 9.5% 

Winter 27 42.9% 

 

Statistics 

Total Responses 63 
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17. During the workshop, you heard various mercury remediation in aquatic 
environments research needs and data gaps expressed by participants. We also 
discussed potential pilot study ideas that could be pursued within EPA Region 9, 
should funding be available. Let us know if something came to mind that you 
didn't get a chance to express during the workshop or wish to reiterate. We 
appreciate your input!  
 

Count  Response 

1 Cannot add anything substantial to what had been discussed. 

1 Extend it to 1.5-2 days to accomodate more case studies 

1 I'm in GA (Region IV) 

1 More detail on studies and usefullness reltated to isotopes of mercury 

1 NA 

1 None 

1 Not in Region 9. 

1 Proving technology about mercury removal through dredging seems especially important 

1 collaboration with miners/claimholders on upstream watersheds - they know all the hotspots. 

1 in 2000, EPA had program in place that actually removed mercury - what happened to it ? 

1 n/a 

1 na 

2 nothing 

1 

In the areas of Alaska and California where there appears to be high levels of subsistence fishing, it would 
be important to carry out evaluations and monitoring of Hg concentrations and/or side effects in these 
communities with human subjects. There seems to be no shortage of need for projects and funding in EPA 
Region 9; however, I think it would be beneficial to try to expand the focus of Hg remediation projects to an 
international and global scale...since Hg is a global problem and there could be important benefits from that 
level of collaboration. In EPA Region 9, I think that it would be interesting to explore the applications of using 
artificial constructed (dry or wet) wetlands for removing dissolved organic content, fine sediments, clay and 
silt from the water flow. Also, the use of instream passive sediment collectors could provide an interesting 
remediation technique; this is relatively new technology that is being used for sediment management without 
dredging...the benefit is that it is an in situ application that does not disturb the bottom sediments...hence the 
passive collection devices that use pumps to move and clear the sediment to appropiate storage areas as 
needed. 

1 
I would recommend pilot studies under different conditions, hardrock, estuaries and see if there is a way to 
provide guidance in these differing conditons. Also, gold in tailings is also becomming economical, guidance 
in remining these tailings would be advantageous. 

1 
I need help with conservation measures for the Navajo Generating station lease renewal. I would have liked 
to hear ideas with continued MeHg inputs and not just old mining cleanup. 

1 Hlope EPA can work on a pilot remediation project on hydraulic mines in the Sierra Nevada watershed. 

1 
modelling -- it would seem that the available models aren't all that greatat at predicting Hg fish tissue 
concentrations in existing water bodies (or of more interest to my position, future water bodies, such as 
hydroelectric dam reservoirs). What models are available, what are the pros/cons, data needs, etc. 
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Count  Response 

1 
I was the one that mentioned the project in Nevada. What I put down was the extreme nutshell version. 
There are two listed species present in the lower Truckee River, including one (Cui-ui) that is found no where 
else. Feel free to contact me if there are questions/interest (kerensa_king@fws.gov). 

1 
Influences on methylation and demethylation. Possibly data gaps on methylation organisms given new 
research on methylation biomarkers? 

1 I already contributed mine thanks, but were you going to distrbute a list of all the ideas you recieved 

1 

The criteria used to determine the healthy level in fish tissue was not always the same between presenters. 
For example, sometimes it was 0.3 and others it was 0.2 ppm dry weight. Since the whole goal is preventing 
mercury toxicity in people and fish, it would be great if the problem could be defined and framed with 
carefully defining the extent, threat, and action levels necessary (legally that is) for protection. Like any sort 
of toxicity, these thresholds should consider mercury species, magnitude,duration, and frequency. 

1 
I personally would like to know more about wetlands restoration and its effects on mercury in different 
climates and environments. 

1 
The magnitude of the issue was well defined. Regulators, policy makers, scientists, and public stakeholders 
will need to collaborate to solve this problem for future generations. 

1 
Would like more information on relationship between MeHg and Chlor-a and MeHg and lake level 
fluctuations (reference?) 

1 
State and federal funds should be appropriated to address this legacy problem especially downstream 
impacted areas. 

1 
The linkages between floodplain deposits of Hg-contaminated soil and Hg in fish when the original point 
source has been eliminated needs more work, especially on means to control this secondary source without 
having to destroy riparian forests and vegetation. 

1 
My particular Hg issue is in brackish/salt water environment which is somewhat different than the material 
that was presented. 

1 
Although seasonal wetlands rather than permanant may increase methyl mercury in Delta, what about 
upstream situations with lower temperatures, more natural / complex type wetlands, lower amounts of DOM. 
i.e. will seasonal wetlands creation in upstream areas be a Hg problem? 

1 
Testing a technology that would allow concurrent treatments for nutrients and mercury. Most of the lakes that 
are impaired by mercury have eutrophication problems as well. I will be more than happy to lead such an 
effort. 

1 
Two key ideas should be pursued: (1) Pathway interruption of MeHg production --> from elemental Hg to 
reactive Hg(II) to MeHg; and (2) uptake of MeHg into plants (i.e. Tule) -- then harvesting the plant and proper 
disposal. 

1 

I think there are critical data gaps in the use of in situ treatments to remedy the accumulation of mercury in 
the aquatic ecosystem. I would like to see some pilot studies that evaluate several lake treatments, such as 
hypolimnetic oxygenation or other technologies that work to address hypoxia in the bottom cold water portion 
of productive lakes. 
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18. What did you appreciate or find most valuable about this Workshop? 
 

Count  Response 

1 A variety of topics regarding Hg remediation and assessment. 

1 Array of information presented 

1 Confirmation of my understanding of methylation mechanisms/processes. 

1 Data plots and pictures of the sites. 

1 Excellent allocation of time for both questions and discussion 

1 Excellent information, and well organized. 

1 Hearing what others are doing and getting to know who the contacts are in this field. 

1 I appreciate that Eli Curiel's talk included problems, as most talks focus on sucess 

1 I appreciated learning about oxygenation systems and their pros and cons 

1 Jacob Fleck's presentation had new material I had not considered. 

1 Practical ideas that were shared 

1 Presentations of studies of factors controlling mercury cycling processes. 

1 That I could fully participate from my home office, Also able to add some new folks to my network 

1 That each site requires a method tailored to fit its variables. 

1 The different ideas on remediation, and the last presenters fish management with MeHg. 

1 The format 

1 The high level of science that was presented 

1 The information/knowledge by the presenters 

1 The selected case studies and speakers were extremely relevant and knowledgeable. 

1 The variety of projects shared. 

1 The variety of topics related to a singular issue. 

1 Up stream source remediation issues and examples. 

1 Very well organized with a wide variety of related topics. 

1 Very well organized. I wish there was a way to account for time differential. 

1 example projects and real world experiences 

1 face to face interations, the out of state presenters that hard info i had not heard before 

1 good range of topics, knowledgable speakers 

1 hearing what other jurisdictions do 

1 how little we understand the response of MeHg to remedial action. 

1 i liked having the webinar option and was impressed how smoothly that went. 
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Count  Response 

1 taking the full day to get all pertinent info presented. 

1 the cases 

1 the collaborative table discussions 

1 the total disregard for spending tax dollars in what will be a 50 year effort, at the least 

1 the wide range of topics, state of art on removal; some worked and some didn't 

1 
Understanding the complexity of Hg remediation; reviewing case studies of what has worked and what has 
not worked, and how much there is that we still don't understand. 

1 
Presentation of the depth/breath of the problems to solve mercury bioaccumulation and share ideas with 
other experts in field. 

1 
I really like the multi-platfrom delivery -- not overly busy with tech, just giving you lots of options to attend or 
participate as you wished/were able (and in my case at no charge and with no travel approval required, a 
huge bonus for gov't employees) 

1 
It's hard to specify just one item, I'd say the various methods that were mentioned. But the whole workshop 
was extremely well done. 

1 
The ability to tie in remotely thus minimizing time and cost. The collection of material and speakers even 
thought the fresh water environment is not directly relevant to my issue. 

1 
The facilitation was outstanding. The scientific presentations were good and covered a wide range of topics 
and fields of interest. 

1 
Jean Balent as the moderator. . . .kudos for always doing a great job! The workshop didn't hold my attention 
because I don't work with mining sites. There wasn't much shown on understanding the aquatic system and 
bioavailability of Hg. 

1 
The webinar technology was fantastic. I am so appreciative that EPA provides these technical training 
opportunities; I could not participate if I had to travel. 

1 
Dialogue among scientists and regulators -- very useful. Was a bit shocked at some of the projects that had 
been undertaken -- draining a lake without controlling source first or understanding bottom substrate, etc.?? 
Come on now....we should be way beyond this.... 
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19. What improvements would you recommend for this Workshop? 
 

Count  Response 

1 A little more Q&A and discussions for specific presentations. 

1 A little more on food chain accumulation - Celia Chen with Dartmouth is good for that info. 

1 A room with windows that open. 

1 All speakers seemed to have trouble with the technology (audio for example). 

1 Audio could be better. 

1 Audio quality 

1 Better viewing / projection of ppt presentations. 

1 Discuss the process of methylation early in the workshop 

1 Expand to include the brackish/salt water environment with marsh/food chain impacts. 

1 Having the breakout table sessions was not good especially being on the phone by myself. 

1 I would only recommend a longer duration or multiple days. 

1 More on alternative remedial technologies. 

1 More translation of basic science to practical approaches for remediation. 

1 More wildlife bent on the discussion and also human impacts. 

1 None that I can think of. 

1 Provide list of speakers with contact info, like emails/phone #s 

1 The fund raising campaign by the Sierra Fund was misplaced. 

1 chat room box was a bit fuzzy in purpose 

1 have the kinks for the webinar worked out earlier. I found the webinar distracting and annoying 

1 none 

1 none - it well organized 

1 post citations / reports online that were refered to during presentations 

1 ppt available before the meeting 

1 practice with vol. control. submissions/question box area did not function adequately 

1 this appeared to be a region 9 centric workshop 

1 
More time for questions, not just clarification questions. More discussion with the presenter after each 
presentation. An organized time to mingle and meet others who are there for the talks. 

1 
thi is kind of dumb -- I hate videoconferencing, it's just not that exciting to see a talking head, but it would be 
nice if the presenters added a head shot and a URL to themselves if available 

1 
My neutral responses above are due to the fact that the Hg sites that I am working on in GA are chlor-alkali 
plants, one of which cannot account for about 164,000 kg and is located adjacent to an estuary. The other 
site is located on a river. In neither place are downstream control options (as presented) feasible. 
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Count  Response 

1 
Better audio. Also, less about the history of mining in California, which is interesting but took up a fair 
amount of time. 

1 
Less of a central focus on California mining/mercury concerns; experiences in other regions and 
environments. 

1 

More interaction with the presenters by the people attending via webinar. I'm not sure if they were able to 
view questions or not. Many of them had their contact info as part of their presentation (and more may be 
available on the web site in a week or two), but being able to get a hold of some of them sooner rather than 
later would be very helpful. 

1 
Presentations: some were hard to read, Charlie Alpers was too fast, no distribution of the presentations 
(hard copy even) 

1 
Grouping attendees into groups so that each group can provide answers to specific questions seem 
unnecessary. 

1 
I didn't get much out of the group discussion period. I would have preferred a more extensive Q&A after each 
presentation. 

1 Better geographical representation of the presenters. There are great case studies from the Eastern US. 

1 
An introduction and overview of the Hg cycle at the biogeochemical level, the fate and transport of different 
Hg compounds, and how different forms of Hg are measured with relative costs might be a good starting 
point to give everyone an even perspective. 

1 
Probably pretty obvious: reduce the technical difficulties. Also it would be really great to get the slides ahead 
of time. 

1 
Not limiting to mining sites, open it up to east coast sites. . . while outside the EPA region that hosted it, 
there seems to be more knowledge about Hg in aquatic systems. 

1 
Panel discussion among presenters about certain of the key questions - especially weighing the benefits of 
source cleaup vs downstream controls. Snacks or just coffee would have been much appreciated given that 
it was difficult to leave the building for breaks. 

1 
Needed to allow for interaction and questions of presenters. Limiting questions to clarfication of information 
presented was not very useful 

1 
A couple I would like to have seen covered: urban sources that can be controlled, methylation of mercury 
(processes) in streams and in coastal tidal marshes. 

1 Adjusting the sound quality; various speakers were hard to hear, while some came through very loudly. 

1 Remote speakers and presenters were difficult to hear / understand due to the sound system problems. 

1 Size of text and figures on screen was too small! better commincation with presenters on the visuals 
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20. Please share your observations and suggestions about your overall 
experience at the Workshop 
 

Count  Response 

1 Excellent. Thank you for making it available on the internet. 

1 Filled a real need. 

1 Good information 

1 Great format, but could have covered the essential messages in a half day instead of a full day. 

1 I learned a lot - thanks again! 

1 I thought it was great, we should do it again! 

1 Long overdue and shows EPA web site is severly out date information. 

1 Nice job, thanks for making it available via webinar. 

1 None 

1 One of the best I've attended 

1 Overall i thought the workshop was excellent 

1 Overall, good seminar and well run. 

1 Terrific workshop! 

1 This was truly and outstanding, even exceptional event. Congratulations! 

1 Very good -- enjoyed meeting others with an interest in this complex area. 

1 Very good. 

1 Very informative, easy to participate and well-organized. 

1 Well coordinated with excellent speakers. 

1 good 

1 great job. 

1 i thought the webinar moderator did a good job keeping us virtual participants engaged 

1 na 

1 need more - long road ahead, maybe monthly? 

1 overall - good experience 

1 suggest perhaps bringing in outside experts involved in remediation e.g. in canada/Ontario 

1 very good indeed 

1 
overwhelmed at magnitude of possibilities to "conduct further studies" with no actual remediation 
accomplished 

1 
It woudld be interesting to wexbex into similar workshops in other EPA regions. Coudl you let us know if 
there are any 
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Count  Response 

1 
The first presentation seemed to portray limited knowlege in aquatic systems. Understanding the water body 
is an important part of the site conceptual model and understanding Hg in the system. I wasn't seeing much 
of this. 

1 
The breakout sessions did not work particularly well for the webinar participants - the result was a limited 
time for multiple questions from the participants. 

1 I think the workshop was very well organized and perfectly targeted. The web interface worked well. 

1 

I was impressed how smoothly the presentations went given that some of the presenters talked remotely. 
Great idea for a workshop, we definetely need more of them. I wish I had the opportunity to be there in 
person. For question #16, I woudl suggest that you allow multiple answers. I would be fine attending a 
workshop during winter or early spring. Summer time is the sampling season. 

1 
The audio broke up alot during most presentations over the webinar. Question 16 is not good- it won't let you 
say it doesn't matter or choose two seasons. 

1 
Overall well paced and good topics, with the exception of the aeration study, which went on for a little too 
long. It would have been better to have a cross-section of technologies that have been studied. 

1 Exceeded my expectations. The audio connection was lost or marginal at times but I did not miss much. 

1 
Eight hours in front of the laptop was a little much, but worth it. Appreciate the interactive options for 
questions. But was difficult to scroll through poll question answers, I could only see 2 lines at a time and 
could not expand it. 

1 
The webinar hosting was highly productive and functional. It was a great opportunity to participate in a 
workshop that I would have otherwise been unable to participate in due to travel contstraints. Very well run. 

1 I appreciated that it was free at this time of govenment cuts, and that it was a webinar. Thank you. 

1 
Since this workshop was focused on sediment remediation would have suggested that technical experts 
from the Corps should have been included 

1 
Overalll good. The talks should been previewed/edited by the organizers. One talk on the entire path 
mercury makes from the earth to the fish would be useful, especially as an intro talk. 

1 

I am specifically focused on the movement of mercury through groundwater, maybe should have talked to 
Mike beforehand about whether there would be any presentations pertinent to that topic. When presenters 
did get into more technical topics of interest, such as speciation in wetland systems, the audio was difficult 
and the presenters moved a bit too quickly for me to digest the slides and explanation. I ended up leaving 
early. 

1 
The way the webinar was set up and functioned was great. Great job by the facilitators and the technical 
people. A good example of remote meeting participation. 

1 
The workshop was an overwhelming success. So heartening that attendence was full and there were so 
many people from around the world attending. Definitely shows need for more like this. Kudos to the Region 
9 staff who made this happen! 

1 

The interactive questions could be developed a bit more; I felt that there was not enough time to properly 
address and/or discuss some of the proposed questions to allow for appropiate depth of answers; however, I 
think it is good to get people to interact. There is obviously a need to develop work groups and forums about 
Hg evaluation and remediation. I hope that these workshops can be continued to be held, and field trips/site 
visits can complement these meetings. 

1 It was great, but too rushed and opportunities to get discussions going seemed quelched in the time crunch. 

1 
Jean Balent was very efficient in setting up the webinar. The speakers delivered their presentations in a 
timely manner, thus, eliminating delays in the schedule. Overall, a very informative workshop. 

1 
Overall the presentations were fine, we just don't get involved much with mercury mining sites, so the 
specifiic content was less relevant to us than it was to others in Region 9. 
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