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摘　　要
本次參加由全球汞污染國際會議組織（International Conference on Mercury as a Global Pollutant (ICMGP)）於加拿大舉行的第十次會議。該會議每2至3年舉辦一次，最早由1900年開始由瑞士舉辦，之後有1992年美國、1994年加拿大…等，迄今已經舉辦第10次。本次會議探討汞的主題包括空氣、土地、海洋及我（人體），期望藉由研討會的平台，使各領域專家充分地交流，瞭解汞污染源在各介面間的交換方式，探討汞在陸地、海洋等環境中的變化，以及對人體健康風險的影響。以下針對參加本次會議目的概述如下：
1.持續推動中美合作-大氣汞監測合作的進行 
美國環保署在本次會議海報區中，設有專責區域，提供相關資料及諮詢服務區域。與我國大氣汞業務合作負責人（David Schmeltz）亦有出席本次會議，除了詢問美國在大氣汞監測作業外，並商討未來鹿林山背景測站加入AMNet（American Mercury Network）簽署備忘錄事宜。該合作備忘錄中詳列參與AMNet後我國可享有之權利及義務。並商討規劃明年（2012）在我國舉行東南亞地區大氣汞監測會議，持續推動大氣汞監測業務。
2.瞭解全球大氣汞變化趨勢
本次會議共有48個國家參加，包括亞洲地區中國大陸、日本、韓國…等國，參與考鄰近國家大氣汞監測演講，發現韓國大氣汞（GEM）年監測平均介於3-4（ng/m3以下單位皆同）、日本年平均2-3、我國5年平均約為1.78。其中僅有我國大氣汞濃度接近北半球背景濃度（1.5-1.7間），顯示我國大氣汞背景濃度尚屬合理。
3.收集汞污泥廢棄物處理技術及方式
台塑汞污泥事件於1999年將汞污泥全數（約4,600公噸）從柬埔寨運回國內進行處理。此外，我國於1996年發現屏東赤山巖場遭掩埋事業廢棄物，經查約8,200公噸含汞污泥。上述事件迄今，尚有部分汞污泥未處理完成。本次會議並無直接相關汞污泥的主題介紹，仍積極洽各專家尋求汞污泥處理方法，其中美國 Oak Ridge 國家實驗室 Dr. Liyuan Liang，提供相關汞污泥處理報告及作業準則供參，期許這些資料可以協助我國汞污泥處理作業。
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一、背景說明 
近年來亞洲經濟與工業活動快速成長，大氣污染物排放遽增，包含大氣汞及生質燃燒等汙染物的長程輸送已受到相當廣泛的注意。環保署於95年成立鹿林山測站，設置自動化儀器進行連續性監測（包含大氣汞監測儀器），針對長程傳輸污染物，瞭解空氣污染長程傳輸對我國及全球環境生態的影響。
自95年監測迄今，大氣汞（GEM）資料每年呈現夏季(6、7月)濃度較低，春、秋、冬季時濃度較高，季節性的分佈印證我國大氣汞濃度受長程傳輸污染物影響。大氣汞5年之平均約為1.78 ng m-3，略高於北半球地表大氣汞背景值1.5至1.7 ng m-3，顯示除背景大氣外，鹿林山測站還受到其他大氣汞排放源的影響。

藉由鹿林山測站優越的地理位置，我國掌握了目前汞污染物最大的排放國－中國，絕佳的監測條件。加上運轉5年來累積的經驗及監測數據，促使各國表示與我國進行大氣汞監測合作的意願，今年（100年）我國與美國環保署簽訂的第9號中美合作協議中，其第3號合作事項，即是大氣汞監測，透過雙方的合作，進行監測技術的交流、資料的交換同步掌握全球大氣汞資料的變化情形。美方為了更進一步掌握亞洲地區大氣汞變化情形，邀請我國鹿林山測站加入美國大氣沈降計畫（NADP）大氣汞監測網（AMNet）同步監測，而我國亦將於101年正式簽署合作備忘錄加入AMNet。
汞屬於有害的金屬物質，伴隨著食物鏈進入生物體，存在於環境中，經由大氣、海洋、生物…等介質在全球流動，所以汞是一個全球性的議題，我國位處於中國大陸的下風處，受到其影響情形較為嚴重，因此在環境中汞污染的監測作業，應持續加強以掌握我國汞污染濃度，進億步保障民眾身命財產安全。
三、參與會議介紹
本次研討會關注議題以大氣汞為主，會中參加大氣汞監測、區域採樣、模式預估…等相關演講報告，瞭解國際間大氣汞監測領域的最新研究及探討。參與人員包括：官方代表、學術界研究人員、監測設備廠商…等，其中學術界研究人員為最多。等相關議題，行程及內容說明如下：
	日期
	研討會內容

	7月25日
	ATMOSPHERIC MERCURY
1. ATMOSPHERIC MERCURY IN BERMUDA
2. ATMOSPHERIC MERCURY TRENDS FROM 1990-2005: A MODELING ANALYSIS
ATMOSPHERIC MERCURY TRANSPORT AND DEPOSITION

1. ATMOSPHERIC MERCURY ACCUMULATION RATES DURING THE PAST CA. 12,000 CALENDAR YEARS BP RECORDED BY HONGYUAN PEAT IN THE EASTERN TIBETAN PLATEAU, CHINA
2. ANALYSIS OF ATMOSPHERIC MERCURY MONITORING DATA IN JAPAN FROM 2001 TO 2008 – SPATIAL AND TEMPORAL VARIATIONS AND EMISSION SOURCE ATTRIBUTION 

	7月26日
	ATMOSPHERIC MERCURY : MEASUREMENT AND MONITORING
1. RAINFALL DEPOSITION OF MERCURY AND OTHER TRACE ELEMENTS TO THE NORTHERN GULF OF MEXICO 
2. INCREASE OF HG DEPOSITION WITH NORTHERN LATITUDE IN NORWAY 
CANADIAN CLEAN AIR REGULATORY AGENDA (CARA) MERCURY SCIENCE PROGRAM
1. THE CLEAN AIR REGULATORY AGENDA MERCURY SCIENCE PROGRAM
2. TRENDS IN MERCURY DEPOSITION DOWNWIND OF MAJOR CANADIAN POINT SOURCES

	7月27日
	Measurement and understanding of atmospheric mercury processes
1. NEW APPROACHES FOR UNDERSTANDING ATMOSPHERIC HG
2. ATMOSPHERIC MERCURY CONCENTRATION MEASUREMENTS USING CAVITY RING-DOWN SPECTROSCOPY

	7月28日
	Mercury monitoring and risk assessment
1. CARIBIC OBSERVATIONS OF GASEOUS MERCURY IN THE UPPER TROPOSPHERE AND LOWER STRATOSPHERE.
2. INFERRING VEGETATION-ATMOSPHERE GASEOUS ELEMENTAL MERCURY EXCHANGE PROCESSES FROM MULTI-SEASONAL CANOPY-SCALE MEASUREMENTS
SOURCES ANDD EMISSION
1. MERCURY IN STACK GAS-CONTINUOUS MONITORING VS. SORBENT TRAPS.
2. MODELING EXPOSURE TO MERCURY VAPOR FROM POLYURETHANE FLOORS IN SCHOOL GYMNASIUMS

	7月29日
	The North American mercury speciation networks: Analysis and modeling results
1. OBSERVATION OF EAST ASIAN ATMOSPHERIC MERCURY OUTFLOW IN THE FREE TROPOSPHERE AT LULIN ATMOSPHERIC BACKGROUND STATION IN TAIWAN
2. NORTH AMERICAN ATMOSPHERIC MERCURY SPECIATION NETWORKS: USING HIGH QUALITY DATA FOR MULTIPURPOSE ANALYSIS


三、會議內容重點整理
全球汞污染國際會議組織（International Conference on Mercury as a Global Pollutant (ICMGP)），今年(2011)在加拿大舉行第十次會議。該會議每2至3年舉辦一次，最早由1900年開始由瑞士舉辦，之後1992年、1994年…，分別在美國、加拿大…等國家舉行，迄今已經舉辦第10次。本次會議探討汞主題包括空氣、土地、海洋及我（人體），期望藉由研討會的平台，使各領域專家充分地交流，瞭解汞污染在全球的變化情形。

整個會議過程為期6天，從第1天的教育訓練課程後，第2至6天開始進行各主題的簡報及海報展示。參照上述主題，簡報場次分為大氣汞傳輸、地球生物化學汞變化、汞對健康的影響、生物毒性汞…等共5個簡報場次。海報區參照簡報場次分類，規劃8個區域進行展示。本次研討會贊助單位包括加拿大環境部、美國環保署、電廠研究中心Electric Power Research Institute (EPRI)、Oak Ridge 國家研究中心（美國）…等，涵蓋行政機關、研究單位、儀器廠商等領域機構。
本次會議共有48個國家參加，與會人數超過千人，為全球最大型的汞污染研討會。透過次研討會的舉行，各國就汞研究、監測、管制、防範等議題及作為，持續交流及研析，瞭解汞污染源在各介面間的交換方式，探討汞在陸地、海洋等環境中的變化，以及對人體健康風險的影響，進一步推動相關管制及污染源減量的法規。
4、 參加會議心得摘要
（1） 參與考鄰近國家大氣汞監測演講，發現韓國大氣汞（GEM）年監測平均介於3-4（ng/m3以下單位皆同）、日本年平均介於2-3、我國5年平均約為1.78，且高值皆發生於冬、春兩季，顯見在亞洲環流影響條件下，上述各國接受到中國大陸為汞排放之影響，且影響程度與距離有關。
（2） 本次參與的國家達48國，亞洲地區中國大陸、日本、韓國大氣汞站數皆高於我國，以韓國最多，其並獲選擔任2015第11屆汞研討會主辦國。我國大氣汞監測雖僅鹿林山1站，但其優越高山地理位置可有效監測污染物長程傳輸至美洲之變化，透過中美合作計畫，我國已成為第一個加入美國AMNet的亞洲國家。
（3） 汞議題近年來持續受到重視，可以說是繼全球氣候邊遷後，最受到關切的議題。汞污染問題已存在整個生態系統，經由空氣、水、土地、食物等介面，對人體康造成一定程度的影響。透過學界及各國政府部門的推動，未來，極可能制訂相關國際公約，約束各國對汞污染問題進行管制，減少環境中汞濃度，亦減少對人體健康之影響。
（4） 本次會議以空氣、海洋、土地與我為主軸，就汞監測、現象分析、風險評估及未來趨勢等進行專題演講及海報展示。汞為全球性污染物經由空氣、水體、土壤等交互作用，持續於我們環境中進行，充斥於我的周遭，並經由呼吸、飲食進入我們的體內，對我們人體產生一定程度之影響。
（5） 本次研討會議中討論最多的議題，為汞污染於健康風險評估的相關議題。食用魚中含的汞在人體中需經過90天，才能代謝50%，引此如果長時間的食用含汞濃度過高的魚，會引起對人體的傷害，產生顫抖、疲倦、食慾不振、焦躁不安…等影響，嚴重造成、周邊神經病變、視野縮小、譫妄(Delirium)及痴呆等情形。未來，魚類中所含的汞監測及對人體健康風險的議題，將成為大家密切關注的重點。
5、 建議事項
（1） 全球汞污染的議題各國持續關切，可以說是僅次溫室氣體議題後次重要的議題了，國際各國並預定於明年簽署相關汞的國際公約，有效管控汞污染的變化之影響，我國應持續關注此議題，與未來相關國際公約接軌。

（2） 今年為第10屆全球汞污染會議，亞洲地區曾於2009年在中國舉行、2001在日本舉行，並預計於2013、2015年在英國、韓國舉行，可見歐洲籍亞洲地區各國亦持續關注此議題，我國業於鹿林山測站深耕5年大氣汞監測，未來應持續加強監測成效，推動國際監測網AMNet，有機會亦可爭取成為主辦國的機會，為全球環境工作盡一份心力，並展現我國實力。
（3） 汞污染不僅僅為單一介質，在空氣、水、土壤中皆存在，經由植物、動物的食物鏈關係在大自然界中循環、轉換，因此針對汞污染物的監測及管制，應朝各面向，空、水、廢、毒、土等進行全方面的管控，方能有其功效。
（4） 汞污染於健康風險評估的研究日益漸增。我國目前正在訂定細懸浮微粒（PM2.5）標準，許多學者專家從健康風險評估的角度出發探討。未來，如需訂定汞標準，可參照此模式，收集全球專家於風險評估領域的研究資料，訂定相關汞污染標準。
附件一、參加會議相關照片
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圖一、全球汞研討會專家演講
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圖二、各國汞污染專家交流及研討後合影
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圖三、我國鹿林山背景測站大氣汞監測資料簡報
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圖四、各國汞污染專家交流及研討後合影
附件二、會議討論議題
S1 (I & II) – Measurement and understanding of atmospheric mercury processes

Principal organizer: Mae Gustin
Co-organizer: Dan Jaffe
This session will provide a venue for discussion of new analytical methods and data analysis procedures that further our understanding of the chemical forms, transformations and fate of atmospheric Hg. Combined oral and poster session.
S2 – Canadian Clean Air Regulatory Agenda (CARA) Mercury Science Program

Principal organizer: Heather Morrison, Environment Canada
In 2006, the Government of Canada announced the Clean Air Regulatory Agenda, a regulatory framework for improving air quality and reducing greenhouse gas emissions from the industrial, transportation and consumer and commercial products sectors. Implementation of this program is supported by science, which in the case of Hg, is delivered by the CARA Mercury Science Program. This extensively partnered, effects-based Hg science program has produced new information on environmental indicators of Hg levels in the environment and the concomitant risk to biota associated with this Hg. This session will present some of the key outcomes of the CARA Mercury Science Program. Combined oral and poster session.
S3 (I & II) – The North American mercury speciation networks: Analysis and modeling results

Principal organizer: David Schmeltz, U.S. Environmental Protection Agency
This session will examine data analyses and modeling results emerging from the National Atmospheric Deposition Program’s (NADP) Atmospheric Mercury Network and Environment Canada’s Atmospheric Monitoring Program (AMNet). The purpose is to raise awareness of the various scientific and policy relevant applications of network data made possible by multi-stakeholder collaboration. Combined oral and poster session.
S4 (I & II) – Mercury in the Arctic
Principal organizer: Jane Kirk, Environment Canada
Co-organizer: Igor Lehnherr
The session will explore aspects of the Hg cycle that are unique to the Arctic and that are key in determining Hg concentrations in Arctic organisms. Topics will range from biogeochemical processes to trends in biota (i.e., molecules to polar bears). Combined oral and poster session.
S5 – Mercury in the Laurentian Great Lakes region
Principal organizer: James Wiener, University of Wisconsin-La Crosse 
Co-organizers: Sean Backus, Niladri Basu, Drew Bodaly, David Evers, David Gay, and Kathryn Williams
This session will highlight results of an ongoing, bi-national synthesis on Hg in the Great Lakes region of North America, a geographic region with substantial aquatic resources. Presentations will address scientific and policy relevant questions regarding spatio-temporal patterns in environmental Hg contamination, bioaccumulation of methyl Hg, and ecological risks of methyl Hg exposure. Combined oral and poster session.
S6 – Mercury rising in Kejimkujik National Park, Nova Scotia
Principal organizer: Neil Burgess, Environment Canada
In the 1990s, Hg levels in fish and common loons in Kejimkujik National Park, Nova Scotia were among the highest in North America. This session will highlight the findings of an interdisciplinary scientific team that returned to Kejimkujik National Park in the late 2000s to determine if Hg levels in the atmosphere, lake water, and aquatic biota had changed over the last 10 - 15 years, and assess whether the elevated Hg levels were associated with adverse health effects in yellow perch and common loons in Kejimkujik. Combined oral and poster session.
S7 – Multi-scale modeling of mercury transport and fate in river ecosystems
Principal organizer: Paul Bradley, U.S. Geological Survey
Co-organizers: Christopher Knightes, Heather Golden, Douglas Burns, and Paul Conrads
Substantial spatial/temporal separation between methyl Hg source areas and downstream aquatic habitats impedes understanding of Hg fate and transport in riverine watersheds. This session will focus on modeling Hg in rivers and associated watersheds at multiple scales using numerical tools from “simple” hydrologic transport and statistical models to multi-compartment process-driven biogeochemical simulations. Combined oral and poster session.
S8 – Forestry and mercury: Defining the connection

Principal organizer: Kevin Bishop, Swedish University of Agricultural Sciences
Mercury in fish remains both a significant environmental problem and a scientific puzzle. This session will focus on research that indicates a connection between forestry operations and the input of Hg/methyl Hg to aquatic ecosystems and evaluating the appropriate counter measures. Combined oral and poster session.
S9 (I & II) – Understanding mercury - organic matter interactions

Principal organizer: George Aiken, U.S. Geological Survey
New techniques to characterize the interactions between Hg and organic matter both in the laboratory and in the field provide powerful insights into the biogeochemistry of Hg cycling in aquatic systems. This session will highlight how novel techniques are expanding our understanding of how dissolved organic matter quality and quantity affect Hg cycling. Combined oral and poster session.
S10 – Mechanisms of microbial mercury methylation and resistance

Principal organizer: Liyuan Liang, Oak Ridge National Laboratory
This session will focus on recent advances in the understanding the genetic and biochemical processes and pathways of microbial Hg transformations, their links to Hg biogeochemistry, and significance for the remediation of Hg environmental contamination. Combined oral and poster session.
S11 (I & II) – Ecotoxicology of mercury

Principal organizer: Tony Scheuhammer, Environment Canada
Co-organizer: Mark Sandheinrich
This session will focus on recent findings on the toxic effects of environmentally relevant dietaryt exposure to methyl Hg in fish, birds and mammals from environmentally relevant concentrations of dietary methyl Hg exposure. Further, this session will focus on the effects of methyl Hg on sensitive cellular and biochemical pathways in wild animals and indicate risks to populations. Combined oral and poster session.
S12 – Impacts of climate change on the fate of mercury in the environment

Principal organizer: Birgit Braune, Environment Canada
Co-organizer: John Chételat
Recent, rapid climate change has been documented in many regions worldwide and is anticipated to impact the Hg cycle and food web dynamics. This session will highlight the latest research on connections between climate change and the biogeochemical cycling and fate of Hg in terrestrial, marine and freshwater food webs. Combined oral and poster session.
S13 – Mercury in the marine environment and transboundary indicators

Principal organizer: Helen Keenan, GESAMP
The Group of Experts on the Scientific Aspects of Marine Environmental Protection (GESAMP) was established in 1969 to provide scientific advice to the United Nations on protection of the marine environment. This session will present the findings of a GESMAP Working Group that recently examined various aspects of Hg in the marine/aquatic environment in support of the United Nations Environment Programme (UNEP) Global Mercury Partnership. The session will also discuss the viability of Hg as an indicator in the Transboundary Waters Assessment Programme (TWAP). These findings are relevant to global policy and regulation concerning Hg in the environment. Poster session.
S14 – Mercury fate in marine ecosystems: From sources to consumers

Principal organizer: Celia Chen, Dartmouth College
Fish consumption and human exposure to Hg are largely from marine systems. Uncertainties exist in our understanding of methyl Hg sources in marine systems and pathways to humans. This special session will feature presentations that link methyl Hg sources to deposition, bioaccumulation and exposure from estuaries to the open ocean. Combined oral and poster session.
S15 (I & II) – Mercury and selenium interactions: Biogeochemistry and human health

Principal organizer: Rita Schoeny, U.S. Environmental Protection Agency
This session will offer a forum to discuss how exposure to one element influences the effects of another. Weight of evidence will be introduced as a tool to evaluate potential interactions between Se and Hg in studied populations. Presentations will emphasize data on exposure and effects in human subjects, as well as observations from animal models. The papers will also examine one of the factors underlying the continuing debate and evolving advice to the public on fish and seafood advisories. Combined oral and poster session.
S16 (I & II) – Mercury in contaminated sites: Biogeochemistry and human health

Principal organizer: Milena Horvat, Jožef Stefan Institute
Co-organizers: Mineshi Sakamoto and Laurie Chan
This session will address the development of tools for identification and characterisation of contaminated sites, biogeochemical controls on fate and transport of Hg at these sites, the contribution of contaminated sites to regional and global Hg cycles, and appropriate management options. Presentations will also focus on bioindicators and effects of Hg exposure at contaminated sites, the extent of exposure among populations at contaminated sites around the world, and ecological risk assessment at Hg contaminated sites. Combined oral and poster session.
S17 – Mercury in artisanal and small-scale gold mining

Principal organizer: Kevin Telmer, University of Victoria / Artisanal Gold Council
This session will examine the significance and fate of Hg use and releases to the environment from artisanal and small-scale gold mining (ASGM). Topics covered will include current estimates of the amount of Hg use in ASGM, global hot spots for Hg use in ASGM, atmospheric monitoring of Hg emissions, research gaps in our understanding of Hg releases from ASGM and abatement efforts and alternative practices for Hg use in ASGM. Combined oral and poster session.
S18 – United Nations Environment Programme Global Mercury Partnership

Principal organizer: Brenda Koekkoek, United Nations Environment Programme
This session will promote science-policy interactions and enhance international exchange of information through presentations from the United Nations Environment Programme (UNEP) Global Mercury Partnership. Governments have mandated UNEP to deliver results during the negotiation period (2010-2013) on a global, legally binding agreement on Hg. This session will increase awareness of this key global initiative and disseminate information on the major Hg sources. It will also highlight current partnerships to promote linkages to global policy initiatives and to characterize, monitor and reduce releases, reduce global Hg supply and find storage solutions for Hg. The discussions will encourage new partnerships by providing opportunities for questions and dialogue with UNEP and current partners. Combined oral and poster session.
S19 – Socio-economic factors affecting mercury exposure and risk

Principal organizer: Marc Lucotte, Université du Québec à Montréal
Co-organizer: Xinbin Feng
This special session will bring together scientists and science users to discuss the most effective ways to reach vulnerable populations exposed to Hg throughout the world and to help them adopt long-lasting healthy behaviour and practices considering their socio-economical realities. Particular attention will be given to neglected populations that are amongst the most exposed populations in the world. Combined oral and poster session.
S20 – Mercury research in developing countries

Principal organizer: Sarah Rothenberg, New York University
There is much to learn from Hg research carried out in countries with developing or emerging economies, especially in areas where the concentration of Hg in water, air, soil and fish tissue are elevated and, in addition, the infrastructure to remediate polluted sites does not exist or government agencies are underfunded. The goal of this session is to frame Hg research in a new way, which includes the scientific benefits and also the role researchers play when collecting data and disseminating results to the community. Poster session.
S22 – Mercury control at coal-fired power plants

Principal organizer: Lesley Sloss, IEA Clean Coal Centre
Coal combustion has been identified as the largest source of atmospheric mercury emissions from human activities. Canada has already set legislation which requires mercury control at coal-fired plants. The USA is finalising a new performance/reduction based rule for mercury reduction. Both the Canadian and US initiatives set requirements which will prove a challenge to achieve. Many plants will have to invest heavily in a combination of technologies and treatments to ensure compliance. This session looks at the different methods available to reduce mercury emissions from coal combustion.
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Declining use of mercury in the world

« In the last 10 years, policies in the world on use of
mercury have changed mostly because of the concerns.
of its conversion to methyl mercury in the environment.

« In developed countries restrictions were placed for
using less mercury in commercial devices or
applications.

« Bans on exporting this material were established in
Europe and in the U.S. (MEBA) and are being considered
in other countries.

« Alarge amount of mercury is used illegally for gold
mining in poor countries. The bans on mercury exports.
are intended to reduce the dumping of mercury by these,
miners.





[image: image12.jpg]Possible options for the management of
excess mercury

« Countries that are applying bans on mercury exports
are facing a surplus of mercury and are trying to look at
options for storing this excess material.

« In the U.S., DOE was put in charge of managing the
excess mercury produced by the private sector (as
RCRA waste per the Interim Guidance). Currently
~ 30,000 flasks of 76 lbs mercury each are stored at
Y12,

« The DoDIDLA-SM is currently storing its mercury
stockpile (4,430 MT; ~ 130,000 flasks in 21,500 30-gal
drums) in Hawthorne Nevada Army depot as a
commodity.

* — A

Status of the Land Disposal Restrictions
r elemental mercury





[image: image13.jpg]Consequence of the existing LDR rule

« Radioactively contaminated elemental mercury
can be land disposed in an appropriate disposal
facility after amalgamation. Mixed wastes
contaminated with Hg have to be retorted then the
Hg can be amalgamated.

« However, for non-radioactive waste containing
more than 260 ppm mercury —including
elemental mercury— there is currently no
possibility of treatment and disposal.

« In the late 1990s, EPA tried to address this issue
by reviewing the data generated during the DOE-

MER campaigns.

DOE - MER Demonstrations

Four demonstrations took place where
'vendors were provided radioactive mercury
contaminated wastes for treatment using
their technologies. The results obtained are
summarized in the following paper.
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[image: image14.jpg]Which requirements were used in the
MER demonstrations
From Mixed Waste Focus Area (MWFA)Technology
Development Requirements Document —Mercury
Amalgamation —

~ The process must not release mercury vapors into the environment above
the limits established by the applicable air permit in accordance with
Clean Air Act (CAA) requirements].

~ The process should not expose operators to mercury vapors above the
established Threshold Limiting Value (TLV) of 0.05 mgim (NIOSH).

~ The final waste form must exhibit insignificant decomposition in a
temperature range of 40" o 140°F and in environments of all pH ranges,
especially alkaline environments. (The temperature range provided
Gorrelates to environments common to DOE mixed waste storage
faciliies.)

~ Using the TLV as a basis, the final waste form must have a vapor
pressure of less than 10E.6 torr at 140'F (0.0965 mgim?) (T

Types of Hg waste tested in the MER
campaigns

Four Hg contaminated waste types were tested for
stabilization:
~ Elemental radioactive mercury ~ MER01 - 1996
+ 2vendors
+ leaching at & pHs —12.5,~7, 433 (TCLP fluid #1), 2.88 (TCLP fluid #2)
« WAC: to pass TCLP fimitof £ 02 01

- Radioactive wastes contarminated with < 260 ppm Hg —MER0Z -
+ 3vendors
« Wastes tested were: 1. An on exchange process siream and
2 Asiudge and aboratory residues
Contaminated with racioslements and Ho
« WAC: to trest mercury to be below UTS fimits € 0.025 mo/L_





[image: image15.jpg]Types of Hg waste tested in the MER
campaigns (cont.)

~ Radioactive wastes contaminated with > 260 ppm Hg —
MER03 — 1999

+ dvendors

« Waste tested were two sols contaminated with ~ 5000 moka Ho
Containing slso Am-241 in one 501 and Eu 152 the other

« WAC: to pass TCLP with $0.025 mgiL mercury i leachate.

« Vandertilt new leaching protocols used (now in the validation phase
forinclusion in EPA-SWE4S manual where 15 currenty presented 25 3
proposed method)

~ Surrogate sludge containing > 260 ppm Hg — MER04 —
2001

A non radioactive sludge ws spiked with elementl Hg, mercury

hioride, merury sulfide, mersury oxide, and phenyl mercury chioride
t0'study the effec of Hg <peciation on it stabilzation
« 3vendors

« University o Cincinnati leaching procsdure used

—

Results from the MER campaigns

« Several processes passed the TCLP and
Universal Treatment Standard (UTS) limits and
rendered the waste acceptable for disposal.

« The emission of Hg vapor from the waste forms
requirement of less than 10E-6 torr at 140°F was
not met consistently

...





[image: image16.jpg]ORNL participation in MER campaigns

* MER-01 was tested at ORNL for both
leaching of the waste form and its Hg vapor
emission,

* MER-03 was tested at ORNL using the
Vanderbilt protocols for the waste forms and
measurement of the Hg vapor emission,

+ MER-04 was tested for the Hg vapor
emission at ORNL

+ ORNL was heading the Mercury Working
Group for DOE

— Yt

Why EPA did not change the regulations
for contaminated wastes with > 260 ppm
Hg

+ The same vendors/processes were not all
involved in the testing of the 4 waste types,

« The waste forms were not tested using the
same protocol for the 4 waste types (data not
comparable),

« Even though the vapor testing was identically
performed on 3 waste types, the test performed
covered only the static release of mercury
vapor.





[image: image17.jpg]EPA response to the MER campaigns

« In “Land Disposal Restrictions: Treatment Standards for
Mercury-Bearing Hazardous Waste; Notice of Data
Availability (Federal Register / Vol. 68, No.19/ Wednesday,
January 29, 2003/Notices)” EPA made the results available
to the public and gave the rationale for not changing the
ruling.

« EPA was satisfied with the only option possible:
recovered elemental mercury going back in commercial
sales. With the new rules (MEBA), banning export and
discouraging mercury use, the option of recycling the
mercury is obsolete and at some point a ruling for final
disposal will be necessary.

— Yt

Why should DOE start considering
disposal of mercury now?

« Currently there is no legal possibility to treat and
dispose of mercury waste containing > 260 ppm Hg.

« Past attempts to modify the LDR rule for mercury
disposal took more than 7 years between the start of
the project and the final EPA response.

« There is opportunity of engagement with regulators to
address the LDR issue for mercury.

« EPA Office of Solid Waste received a white paper from
ORNL discussing a pathway that would provide the.
necessary data allowing EPA to support their decision,
and discussions were initiated between EPA and ORNL.

e





[image: image18.jpg]Strategy for demonstrating the feasibility
of the SIS of elemental mercury

Because technologies have made large progress since
the late 1990s, it would be necessary to perform a
demonstration of the Hg stabilization treatments available
today at prototype scale as well as full scale processes.
This would include:

— Finding all the commercial processes existing at
prototype or full scale and contacting the vendors to
obtain information on their processes.

— Contact selected technical and agency decision
makers (EPA) and conduct a workshop to obtain a
consensus on the specific waste form tests and waste
acceptance criteria (WAC)

— Establish domestic and international qualified vendog
retained to conduct test to generate waste forms

Possible pathway for demonstration

— Perform demonstrations of the most
promising processes, obtain samples of the waste
forms generated and submit them to the new
leaching protocols that EPA is testing for
replacement of the TCLP (EPA proposed methods
SW846-1313, 1314, 1315 and 1316). Develop a
standard for measurement of mercury vapor.

— The data required to allow for robust prediction
of mercury release from the waste form would be
collected for use in models.

— i





[image: image19.jpg]Demonstrating the feasibility of the SIS
of waste and debris containing mercury

+ SIS of homogeneous elemental mercury should be
easier than heterogeneous waste and debris
containing mercury. For these, many parameters wi
influence the release of mercury in the environment:

+ Nature, type of the waste (soil or Hg in concrete
debris for example),

+ Chemical speciation of mercury in the waste/debris,

+ Size of waste debris, etc....

+ Therefore, testing/characterization of the original
wasteldebris including using the proposed EPA
leaching protocols, should be performed prior to
solidification/stabilization.

i — A

Possible pathway for the SIS of waste
and debris containing mercury
— Need to understand the physical and chemical

processes that control Hg release from these
wasteldebris.

~ Determine the chemical speciation of mercury in
these wasteldebris.

~ Determine the long term release behavior from
mercury waste/debris.

— In view of the results obtained from the testing,
determine the design of a disposal facility that could
store untreated debris if their release is very low and
that could also accept treated mercury wastes.





[image: image20.jpg]Summary
+ DOE will have to address multiple mercury waste issues
such as elemental mercury resulting from MEBA and
waste/debris from Y-12 cleanup.

+ Existing LDR does not allow treatment and disposal of
waste containing more than 260 ppm mercury except for
mixed wastes, but there is a need for retorting the waste.

+ Based on past experience with mercury stabilization,
ORNL provided a white paper to EPA describing a
pathway for generating relevant data to support a change
in LDR rules. By involving the relevant EPA offices from
the start, the time necessary for the LDR change would
be minimized and DOE's views could be heard.

+ Because changing the RCRA regulations is a lengthy
process, DOE should consider acting before acute

....mercury waste issues arise. ‘ﬁg
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