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The Life Cycle of Metals:   

Improving Health, Environment and Human Security 

 

Monday, October 31, Afternoon 

SESSION 1:  OVERVIEW OF RECYCLING SYMPOSIUM     

 

Benefits of Recycling – Towards Sustainability 
 

Joseph D. Brain, ScD  Cecil K. and Philip Drinker Professor of Environmental 

Physiology, Department of Environmental Health, Harvard School of Public Health 

 

Metals form a key part of the economy in Japan and globally. An appetite for both 

abundant and scarce metals is increasing. While taking steps to ensure an adequate supply 

of these metals is essential, we also need to minimize the environmental and health 

consequences of metal mining and smelting as well as the disposal of metal containing 

devices, vehicles, and other manufactured goods. Recycling is a key strategy since it 

simultaneously reduces metal exposures from discarded products while decreasing the 

need for primary production of metals. 

Long before metals cause health and environmental problems - years or decades - actions 

should be taken to mitigate the consequences. Primary prevention is relevant and 

powerful. We need to emphasize long term strategies and not just our ability to respond 

to disasters after they occur.  

To improve the extent, effectiveness, and safety of recycling, it is important to encourage 

partnerships among business, government, universities, and other organizations to 

produce sustained measures that will prevent and mitigate the effects of metals.  We 

believe it is possible to minimize harmful ecological, human health, economic, and social 

effects of metal production and use. There are common components to the prevention of 

and responses to metal contamination.  These include communication, leadership, 

readiness to respond, land use, technology, infrastructure, and regulations. These 

strategies should be deployed months, years, and decades in advance of catastrophic 

events to minimize their consequences. 

  

http://www.hsph.harvard.edu/departments/environmental-health
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Risks of Recycling – Environmental and Health Consequences 
 

Mary Jean Brown, RN, ScD  Chief, Lead Poisoning Prevention Branch, Centers for 

Disease Control and Prevention and Adjunct Assistant Professor of Society, Human 

Development, and Health at HSPH. 

 

While recycling can benefit the environment by reducing the demand for new material, 

informal sector recycling can have devastating effects on the health of the people who 

engage in it, as well as their families.  

Recycling of Lead Acid Batteries  Informal lead-smelting operations are often conducted 

at or near the home and can be a source of lead exposure for nearby residents. Informal 

lead smelting has been described in the scientific literature for decades. Reports of 

backyard smelters as a cause of lead poisoning worldwide continue. These can be 

especially dangerous to workers’ families and neighbors because the work areas rarely 

have proper ventilation or control of toxic release.  Lead persists in the environment for 

decades to centuries, and former smelter sites not only are contaminated with lead but 

with other metals such as arsenic and antimony.  

E-waste Recycling  Electrical and electronic (e-wastes) are recycled in the informal sector 

by using mechanical techniques such as heating, shredding and grinding.  This creates 

metal dust and fumes that expose workers and the surrounding communities to hazardous 

metals including lead, cadmium, mercury and beryllium (Allsop et al 2006).  Other 

toxicants found in e-waste include PBDEs (flame retardants), polychlorinated biphenyls, 

dioxins and polycyclic aromatic hydrocarbons.  E-wastes released through informal 

recycling are a mixture of these toxicants and others that are reaction products from the 

process. 

Public Health/Occupational Health Interventions  Despite the wide geographic 

distribution, these communities share common factors such as extreme poverty, lack of 

education and job training, poor access to health care and the resulting economic 

dependence on informal metal smelting and recycling. Screening, monitoring, 

intervention and evaluation are critical for the development of rational, cost-effective and 

science-based public health policies aimed at achieving these goals.  
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KEYNOTE 1 

 

Human Security Approach for Overcoming Health and Environmental 

Threats 
 

Masamine Jimba, MD, MPH, PhD  Professor and Chair, Dept of Community and 

Global Health, Graduate School of Medicine, The University of Tokyo 

 

While state security is associated with “freedom from want”, human security advocates 

“protecting individuals' and communities’ freedom from fear, freedom from want, and 

freedom to live in dignity.” Although the HIV/AIDS epidemic has been one of the 

biggest threats to these freedoms in the new millennium, natural disasters have also 

dramatically affected human lives over the last five years. For example, earthquakes 

caused 230,000 deaths in Haiti, and at least 15,000 deaths in Japan. They are more 

harmful than HIV/AIDS as they also damage human environments, which can become 

continuing threats to human security. Water contamination, for example, caused 

thousands of cholera deaths in Haiti. To overcome these threats, what can the human 

security approach do? Several case stories will be discussed in this presentation. 

 

 

SESSION 2:  INFORMAL SECTOR MINING AND RECYCLING 

 

Status of the Ship Breaking Industry in Bangladesh:  Problems and 

Prospects 
 

Mohammad Sujauddin  Department of Systems Innovation, Graduate School of 

Engineering, The University of Tokyo, Japan 
 

Mohammad Sujauddin
1
, Ryu Koide

2
, Shinsuke Murakami

1
 and Mohammad Mosharraf 

Hossain
3 

 

1Department of Systems Innovation, Graduate School of Engineering, The University of Tokyo, 7-3-1 
Hongo, Bunkyo-ku, Tokyo, 113-8656 Japan 
2 Department of Resources and Environmental Engineering, Waseda University, 3-4-1 Okubo, Shinjuku-

ku, Tokyo, 169-8555 Japan 
3Institute of Forestry and Environmental Sciences, University of Chittagong, Chittagong-4331, Bangladesh 

 

Bangladesh is on its way to becoming the dominant player in the ship breaking industry.   

Environmental risks and labor issues brought the industry to a stand-still in the past, but 

as the industry began to address these concerns, recent changes in the governmental 

policy favors its sustenance and growth. The shipping industry, a key thread in the social 

fabric, creates the problem of end-of-life ships. The need to dismantle, or preferably, 

recycle these ships, which often contain toxic or hazardous materials, has promoted the 
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ship breaking and recycling industry in developing countries. This industry dismantles 

obsolete vessels for scrapping or disposal. The ship breaking industry began in 

Bangladesh in 1960 through an accident that led to the discovery of the natural advantage 

of easy beaching of ships near Chittagong.  It became a recognizable dismantling industry 

by 1980 and over the last few years (2003-2009) Bangladesh became the key player in 

global dismantling. The ship breaking industry of Bangladesh dismantled 44 – 63% of all 

end-of-life ships in the world between 2004 and 2008, providing nearly 85% of the 

materials for 700 re-rolling mills in the country. The contribution of ship breaking to the 

public exchequer during this period was estimated at BDT 7 billion (1 US$ ≈ BDT 73). 

Over the last eight years, almost 11 million MT of scrap ship has been imported and 

dismantled in Bangladesh. Beyond this, the industry has created thousands of direct and 

over a million indirect jobs in Bangladesh for marginal semi-skilled to unskilled laborers.  

Ship breaking, with its substantial environmental risks, requires a specialized industrial 

set up.  Ship scrapping was first carried out by industrialized nations, but over time it 

gradually slipped towards the developing countries due to several factors, including 

negative pressure from environmental activists in developed countries and the advantage 

of differential dismantling cost favoring developing countries. In the past, as evident from 

reports in the literature, frequent accidents and environmental mismanagement in the ship 

breaking industry of Bangladesh led civil activist groups at home and abroad to severely 

criticize the industry.  These indictments accumulated and later translated into a high-

court order, banning the ship breaking for 10 months in 2009 and 2010. However, the 

majority of ship breakers are now trying to comply more completely with labor and 

environmental management standards under the surveillance of the Department of 

Environment (DoE) of Bangladesh, and in 2011, the industry was given permission to 

resume the breaking operations. During our field survey, we have observed positive 

changes in terms of waste management and labor safety measures. The motivation 

towards such changes was higher among the new generation of ship breakers who are 

more concerned with sustaining the industry through compliance with ISO certification 

standards and are keen to attain a better corporate responsibility image.  

As of July 2011, 142 ship breaking yards applied for environmental clearance 

certification from DoE, and 91 have received clearance. Among the ship breaking yards, 

54 are ISO certified and 8 more are in the process of achieving this status. However, the 

contrasting scenario is the absence of a central facility hitherto for the final disposal of 

hazardous wastes including asbestos, glass wool etc. The major obstacle that hinders the 

objective study of this industry in Bangladesh is the concealment tendency of the industry 

owners which has been created due to mistrust and blame-game from the past events. In 

order to make this industry sustainable, there is no other option than to make the industry 

greener and safer, and more open to external studies. Change is happening, but the 

progress is slow.  
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Life Cycle of the Lead Battery:   Implications for Public Health and the 

Environment 
 

Perry Gottesfeld, MPH  Executive Director  Occupational Knowledge International 

(OK International), San Francisco, CA. 

 

The lead battery industry consumes more than 80% of global lead production and is 

responsible for exposing thousands of workers and millions of children to harmful levels 

of lead. It is also the fastest growing lead-consuming industry due to a convergence of 

rapidly increasing demand for vehicles, cell phones, back-up power supplies, and 

renewable energy systems.  This talk will outline the current trends in the global trade of 

this commodity and the discrepancies observed in the environmental performance 

between this industry in developed and developing countries. A case study of the solar 

industry will serve to illustrate the life cycle impacts from the lead batteries that are 

projected to be used in Photovoltaic (PV) solar systems under current plans to greatly 

increase renewable energy sources in China and India by 2022. We propose some 

recommended actions that can be taken on the part of governments, lead battery 

manufacturers and recyclers, and bulk purchasers to reduce lead emissions in developing 

countries. 

 

Emergency Response Cleanup of the Artisanal Mining Lead Poisoning 

Epidemic in Zamfara State, Nigeria, 2010-2011 
 

Ian H. von Lindern, PE, PhD  Principal Scientist, TerraGraphics Environmental 

Engineering, Moscow, Idaho 

Margrit von Braun, PE, PhD  Dean and Professor Emerita, Chemical Engineering and 

Environmental Science, University of Idaho, Moscow, Idaho,  

Mary Jean Brown, RN, ScD  Chief, Lead Poisoning Prevention Branch, Centers for 

Disease Control and Prevention and Adjunct Assistant Professor of Society, Human 

Development, and Health at HSPH. 

 

In 2010 in Zamfara, Nigeria, more than 20,000 people were severely lead poisoned and 

nearly 500 children died when residents turned from low paying agricultural jobs to 

extracting gold from abandoned colonial lead mines. Several international organizations, 

and Nigerian federal, State and local governments collaborated in providing emergency 

medical, environmental, technical and public health responses. All entities agreed that 

returning children who are receiving chelation to contaminated homes and villages 

compromises the treatment and puts the children at extreme health risk. As a result, it was 

necessary to either remove the children from their homes or remediate the villages. The 
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environmental response is being implemented by assisting local governments to employ 

those same villagers to remediate their homes with commonly available equipment and 

materials.  The techniques and health messaging from the cleanup are being integrated 

into safer artisanal mining and processing practices that allow the communities to 

continue to exploit the economic opportunity without poisoning their children. By March 

of 2011, 430 compounds in seven villages, housing 8551 people and 1710 children under 

five years of age had been remediated. Nearly 1500 children have been extended 

chelation treatment. However, another 8000 persons and 1500 children under 5 years of 

age remain in an un-remediated village with dangerously high blood lead levels. Several 

other villages where artisanal gold mining is ongoing have been identified, but these have 

not been characterized. 

 

 

Sustainable Policies for Prevention of Metal Poisoning 
 

Mary Jean Brown, RN, ScD  Chief, Lead Poisoning Prevention Branch, Centers for 

Disease Control and Prevention and Adjunct Assistant Professor of Society, Human 

Development, and Health at HSPH. 

 

In May 2010, the government of Nigeria assembled a multinational team to respond to 

the largest lead poisoning outbreak in modern times. The current (October 2011) situation 

will be presented. In addition plans for moving forward in terms of blood lead testing and 

surveillance; medical care and rehabilitation of affected child; improving mining and ore 

processing safety for workers and community members; sustainable development of 

mineral resources and answering some of the remaining questions. 
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Tuesday, November 1,  Morning 

KEYNOTE 2 

Overview of Metal Recycling in Japan and its Surrounding Countries: 

Material Flows and Social Systems 
 

Shinsuke Murakami, PhD  Associate Professor, Department of Systems Innovation, 

School of Engineering, the University of Tokyo 

 

Ten years have passed since Japan initiated its establishment of a Sound Material-

Cycle Society by enacting the Fundamental Law for a Sound Material-Cycle Society. 

This presentation will review the progress of the Japanese recycling in this decade by 

material flow analysis. The existing legislative schemes will also be introduced. Since 

Japanese recycling activity is expanding its scope from Japan to the surrounding Asian 

countries, the issues in the relationship between Japan and surrounding countries will 

also be analyzed. Lastly, the ongoing discussion of small-size home appliance 

recycling will be introduced. The primary target is the recovery of minor critical 

metals, a particularly challenging problem.   The difficulties will be discussed both 

from social system and technology perspectives. 

 

Further Reading:  2010 Progress Report on Japan’s Sound Material Society 

http://www.env.go.jp/en/recycle/smcs/a-rep/2010gs_full.pdf 

 

 

SESSION 3:  THE FATE OF METAL-CONTAINING PRODUCTS -- E-WASTE AND URBAN 

MINING 

Transboundary movement, recycling and management measures of E-

waste in Asia 
 

Atsushi Terazono, PhD  Chief, International Material Cycles Section, National Institute 

for Environmental Studies, Japan 

  

A rapid increase in generation of end-of-life electrical and electronic equipment (EEE) or 

E-waste within Asian countries and the transboundary movement of E-waste and 

secondhand EEE from developed to developing countries has been a great concern. Some 

E-waste handled by informal sectors has been also exported as part of mixed metal scrap 

in Japan.  

We surveyed the processes of dismantling and recycling of E-waste in detail by site 

investigations in China, Indonesia, the Philippines and Vietnam in 2009-2011. 

http://www.env.go.jp/en/recycle/smcs/a-rep/2010gs_full.pdf
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Inappropriate recycling processes of E-waste by informal sectors were reviewed and 

classified. 

In order to discuss solutions for environmentally-sound management of E-waste in Asia, 

we also reviewed domestic E-waste management systems and import/export regulations 

of each country. To improve the condition of inappropriate E-waste recycling by informal 

sectors, we suggest that funding mechanism, proper knowledge of health and safety and 

effective enforcement of environmental regulations are necessary. 

 

Human Exposure to Trace Elements from e-waste Recycling Sites  

in the Philippines 
 

Tetsuro Agusa, PhD   Center for Marine Environmental Studies (CMES), Ehime 

University 
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1Center for Marine Environmental Studies (CMES), Ehime University, Bunkyo-cho 2-5, Matsuyama, 790-

8577, Japan 
2Center for Material Cycles and Waste Management Research, National Institute for Environmental 

Studies, 16-2 Onogawa, Tsukuba, 305-8506 Japan 
3Graduate School of Natural Science and Technology, Kanazawa University, Kakuma-machi, Kanazawa, 
920-1192, Japan 
4Environmental Engineering Graduate Program, University of the Philippines Diliman, National 

Engineering Center, UP Diliman, Quezon City 1101, the Philippines  

  

Although there is concern about environmental contamination and human exposure to 

various toxicants at electronic waste (e-waste) recycling sites in developing countries, 

information about these hazards is very limited.  To understand the degree of human 

exposure to trace elements (TEs), we analyzed TE concentrations in hair and blood of 

workers from formal and informal e-waste recycling sites in the Philippines.  For many 

TEs, concentrations in hair and blood of workers from either type of recycling site were 

significantly higher than those from the reference site, suggesting that the workers may 

be exposed to TEs through the recycling process.  Furthermore, the exposure pattern was 

characterized by operation mode and recycling materials in each recycling site.  

Remarkably, high contamination by silver (Ag) was observed in workers from informal 

recycling sites where extraction and refining of silver has been performed.  Further 

studies for understanding exposure routes and the health risk of TEs in the workers are 

needed. 
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Recovery of Lithium and Cobalt from Waste Batteries Using Bipolar 

Membrane Electrodialysis 
 

Mr. Hiroki Nagasawa  Department of Environment Systems, Graduate School of 

Frontier Sciences,  The University of Tokyo.  

 

Hiroki Nagasawa 
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 3
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4
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Yanagisawa 
1 

 

1) Department of Environment Systems, The University of Tokyo.  2) Department of Chemical System 

Engineering, The University of Tokyo.  3) Research Center for Sustainable Science & Engineering, Tohoku 

University.  4) Department of Materials and Life Science, Seikei University. 

 

The growth in the use of portable equipment has greatly stimulated the production and 

consumption of portable batteries such as lithium ion secondary batteries. In the future, it 

is expected that that the disposal of these spent batteries will result in environmental 

pollution. Therefore, from an environmental viewpoint, the recycling of spent lithium ion 

batteries is highly desirable. 

 In this talk, I will focus on the recovery of metals such as lithium and cobalt from the 

spent batteries. The recovery of metals from the spent batteries is beneficial because it 

may not only promote the efficient use of valuable metals, but prevent the discharge of 

potentially toxic chemicals such as cobalt, lead and nickel. I will describe the 

development of a new hydrometallurgical process for the recovery of lithium and cobalt 

using bipolar membrane electrodialysis.  

 

 

Mathematical Model for Evaluating Distribution of Component 

Elements in a Municipal Solid Waste Treatment System 
 

Minoru Yoneda, Dr Eng  Professor, Department of Environmental Engineering, Kyoto 

University 

 

A mathematical model was developed to evaluate the dynamic performance of the 

component elements of the solid waste in the municipal solid waste management system. 

The component elements in consumer products and in the solid waste were determined 

with the X-ray fluorescence spectrometer, with neutron activation analysis method. After 

validation of the model by comparing the model estimates with the observed, the 

dynamic performances of the component elements in the municipal solid wastes system 

was evaluated including their variation characteristics. The model can be applied to 

delineate quantitatively how the radioactive risk potential will be distributed and 

accumulated in the municipal solid waste management system. 
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Recycling Rates of Metals: Assessing Mineral Resources in Society:   

A UNEP perspective 
 

Juan Fernando Caicedo, MSc  Programme Officer  United Nations Environment 

Programme  UNEP DTIE Chemicals Branch 

 

Metals are a core, centre-piece of the global economy: Whether it be in the manufacture 

of buildings or cars to the booming production of mobile phones, computers and other 

electronic goods, metals have become increasingly important to commerce. But metals 

are also part of the challenge society is facing in its transition to a low carbon, resource 

efficient 21st Green Economy. Metals are a finite resource, whose management, 

consumption and production echo the need to adopt a recycling economy.  This talk will 

discuss the status report that was recently published by UNEP on international recycling 

rates of metals. 

 

Further reading:  UNEP Status Report on Metal Recycling 

http://www.unep.org/resourcepanel/Portals/24102/PDFs/Metals_Recycling_Rates_11041

2-1.pdf 

 

 

  

http://www.unep.org/resourcepanel/Portals/24102/PDFs/Metals_Recycling_Rates_110412-1.pdf
http://www.unep.org/resourcepanel/Portals/24102/PDFs/Metals_Recycling_Rates_110412-1.pdf
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Tuesday, November 1,  Afternoon 

SESSION 4:  SAFE RECYCLING OF NANOTECHNOLOGY 

Engineered nanomaterials and nanotechnology:  Emerging 

environmental health implications 
 

Philip Demokritou, PhD  Director, Center for Nanotechnology and Nanotoxicology at 

Harvard School of Public Health and Assistant Professor of Aerosol Physics, Department 

of Environmental Health, Harvard School of Public Health 

 

Engineered Nanomaterials (ENMs) are integral to an increasing array of products, from 

sunscreen and cancer drugs to batteries and semiconductors and many building materials.  

However, this rapid expansion of nanotechnology and its applications raises safety 

concerns, and calls for a better understanding of human exposures and how nanomaterials 

affect biological and environmental systems in general during their life cycle.  In this 

lecture, Dr Demokritou will present the state of the art in terms of environmental health 

and safety implications of nanotechnology and engineered nanomaterials.    

 

 

Tracing of Nanomaterials by Synchrotron X-ray Fluorescence Analysis 
 

Yasuto Matsui, PhD Lecturer, Department of Urban and Environmental Engineering, 

Graduate School of Engineering, Kyoto University 

To better estimate the potential risk of nanomaterials, relationships were investigated 

between material properties and many kinds of biomarkers indicating adverse effects on 

humans. Nanomaterials have a variety of properties such as solubility, iso-electric point, 

crystal shape, BET specific surface area, among others. To the best of our knowledge, no 

research has yet been carried out to determine which kinds of material properties have 

effects on biomarkers indicating adverse effects on humans.  

The purpose of our work was to predict a relationship between material properties and 

hazard data by undertaking a bibliographical survey. Additionally, we traced 

nanomaterials to detect metal properties by Synchrotron X-ray Fluorescence Analysis. 

Many activities involving nanorisk are taking place all over the world. However, a major 

obstacle to the identification of specific risks is that at present, nanomaterials are often 

very broadly categorized and named based upon their basic material composition or 

product shape – e.g., “titanium,” “carbon black,” “nanotubes,” etc. Such rough, imprecise 

categorization serves little or no useful purpose when attempting risk assessments for 

particular types of nanomaterials since materials with the same name can possess 

differing particle-level properties indicating differing degrees of hazard. 

http://www.hsph.harvard.edu/departments/environmental-health
http://www.hsph.harvard.edu/departments/environmental-health
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Introduction to the activities for material recycling at Panasonic Home 

Appliance Company 
 

Mr. Takemi Oketa, Director, Home Applicances Company, Material tEchnology 

Development Center, Panasonic Corporation 

Keizo Nakajima, PhD  Chief Engineer, Home Applicances Company, Material 

Technology Development Center, Panasonic Corporation 

 

Introduction to Panasonic's recycling-oriented manufacturing will be presented. The goal 

of Panasonic's recycling activities is to promote minimization of the total resources used 

and maximization of the use of the recycled resources by focusing on new recycling 

technologies. Recently Panasonic has developed a technology to sort and collect 

polypropylene (PP), polystyrene (PS) and acrylonitrile butadiene styrene (ABS) from the 

shredded residues generated at its recycling factory with high accuracy. The technology 

includes a near-infrared detection method, high-precision air control and dry scrubbing 

technology that have an advantage of not using water in any of its processes, which 

thereby reduces the negative impact on the environment in comparison to the 

conventional sorting methods. A new recycling system will be also briefly presented. 

 

 

SESSION 5:  METAL RECYCLING AND HEALTH 

Adverse Effects of Low Level Exposure to Lead, Mercury, and 

Cadmium 
 

Michael Kosnett MD, MPH  Associate Clinical Professor Division of Clinical 

Pharmacology & Toxicology, Department of Medicine University of Colorado School of 

Medicine, and Department of Environmental and Occupational Health 

Colorado School of Public Health 

 

Research findings have heightened public health concerns regarding the hazards of low 

dose human exposure to lead, mercury, and cadmium. In adults with occupational lead 

exposure, recent findings have established the potential for hypertension, effects on renal 

function, cognitive dysfunction and adverse female reproductive outcome in adults with 

whole blood lead concentrations less than 40 μg/dL (1.93 µmol/L). Accordingly, a group 

of experts has recently recommended that workers undergo removal from occupational 

lead exposure if a single blood lead concentration exceeds 30 μg/dL (1.45 µmol/L), or if 

two successive blood lead concentrations measured over a four week interval equal or 

exceed 20 μg/dL (0.97 µmol/L). Removal from lead exposure should be considered to 
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avoid long-term risk to health if exposure control measures over an extended period do 

not decrease blood lead concentrations below 10 μg/dL (0.48 µmol/L), or if selected 

medical conditions exist that would increase the risk of continued exposure. These effects 

of lead at low dose will require more stringent occupational health regulations in the 

United States and Japan, where current standards do not mandate removal from lead 

exposure until blood lead concentrations exceed 50 or 60 µg/dL (3.0 µmol/L). The 

developing nervous system of the young child and fetus appears to be the most sensitive 

target organ for the adverse effects of lead. There is evidence that adverse 

neurodevelopmental health effects occur at blood lead concentrations less than 10 µg/dL, 

and no threshold has been identified. Pregnant women are advised to avoid occupational 

or avocational lead exposure that would increase blood lead concentrations above 5 

μg/dL.  

The hazard posed by environmental or occupational exposure to mercury depends in part 

on the form of mercury and the pathway of exposure. The use of elemental mercury in 

artisanal gold mining has resulted in two prominent pathways of exposure. Miners may 

be exposed to inhalation of mercury vapors. The current ACGIH threshold limit value 

(TLV) for elemental mercury vapor of 25 µg/m
3
 as an 8 hour time weighted average is 

intended to offer protection against central nervous system effects of chronic mercury 

vapor exposure. However, this guidance may offer little, if any, margin of safety against 

subtle, subclinical central nervous system impacts. Environmental biotransformation of 

elemental mercury used in mining has sometimes created local risks of community 

exposure to methylmercury, a neurotoxin and teratogen associated with adverse 

neurodevelopmental effects. The US Environmental Protection Agency’s reference dose 

for exposure to methylmercury of  0.1 µg/kg body weight/ day is intended to offer 

protection against neurodevelopmental deficits. The US Environmental Protection 

Agency and the Food and Drug Administration (FDA) have advised pregnant women, 

women who might become pregnant, nursing mothers, and young children to avoid 

consumption of fish with high mercury levels (eg, swordfish) and to limit consumption of 

fish with lower levels of mercury to no more than 12 ounces (340 g, or two average 

meals) per week. 

Low level environmental exposure to cadmium is commonly associated with cigarette 

smoking, as well as consumption of foods, particularly grains, contaminated with 

cadmium present in soil or water. The kidney is a key target organ of cadmium, and the 

level of exposure associated with subclinical changes in early markers of nephrotoxicity 

is an area of ongoing research. Some studies have reported that urinary cadmium 

concentrations of 1 µg/gram creatinine are associated with subtle changes in biomarkers 

of renal tubular function, as well as decreases in bone  mineral density in postmenopausal 

women. 
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Asbestos and Enhancement of Metal Toxicity 
 

Kazunori Okabe, MD  National Hospital Organization, Yamaguchi Ube Medical Center 

 

While exposure to fibers and particles has been proposed to be associated with several 

different lung malignancies including mesothelioma, the mechanism for the 

carcinogenesis is not fully understood.  Extrapleural pneumonectomy (EPP) is performed 

for patients with malignant pleural mesothelioma.  The parietal pleura and visceral 

pleura, underlying lung, diaphragm and pericardium are resected en bloc, followed by 

patch reconstructions of the diaphragm and pericardium.  My technique of EPP will be 

presented by slides and video.  

Along with mineralogical observation, we have analyzed forty-four major and trace 

elements in extracted asbestos bodies with co-existing fiber-free ferruginous protein 

bodies from extirpative lungs of individuals with malignant pleural mesothelioma.  These 

observations together with patients’ characteristics suggest that inhaled iron-rich asbestos 

fibers and dust particles, and excess iron deposited by continuous cigarette smoking 

would induce ferruginous protein body formation resulting in ferritin aggregates in lung 

tissue.  Chemical analysis of ferruginous protein bodies extracted from lung tissues 

reveals anomalously high concentrations of radioactive radium, reaching millions of 

times higher concentration than that of seawater.  Continuous and prolonged internal 

exposure to hotspot ionizing radiation from radium and its daughter nuclides could cause 

strong and frequent DNA damage in lung tissue, initiate different types of tumor cells, 

including malignant mesothelioma cells, and may cause cancers.   

 

Health Elements to Consider in the UNEP Negotiation Process on 

Mercury 
 

Diana Carrero, PhD Professor at the National Technology University of Argentina, 

Technical Advisor, Asociación Argentina de Médicos por el Medio Ambiente – 

AAMMA 

 

The current approach and timely analysis of the health elements is an exercise to facilitate 

the work of the countries’ representatives during the UNEP governmental negotiation 

process and improve the process of post-treaty implementation in different sectors and at 

the national and regional levels. 

This document presents the health elements of the negotiation process so as to promote 

mercury research, identify information, and stimulate debate in countries and regions. It 

is fundamental to clearly understand the profiles of each health element in accordance 
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with each country and region’s environmental situation, the foundations of the positions 

and decisions of the negotiating parties, and the role later played in the implementation 

taking into account the possible impact on Public Health and other sectors which could 

become involved. Furthermore, it is necessary to forecast the financial resources for 

proper implementation and economic impact, taking into account all elements to present 

a comprehensive report. 

Note: In February 2009, the Governing Council of United Nations Environmental 

Program (UNEP) agreed on the need to develop a global legally binding instrument on 

mercury. The goal is to complete the negotiations before the end of 2013. The UNEP 

negotiation process on mercury currently taking place aims to reduce or eliminate 

exposure to the negative, critical, and irreversible effects on human health and other 

species. 
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Wednesday, November 2, Morning 

SESSION 6:  LESSONS FROM THE GREAT EAST JAPAN EARTHQUAKE 

 

Lessons from the Great East Japan Earthquake 
 

Akira Tsuda, PhD  Principal Research Scientist, Dept. of Environmental Health, 

Harvard School of Public Health 

Mr. Yuriy Humber Commodities & Energy Reporter at Bloomberg News 

Mr. Toshimitsu Homma  Japan Atomic Energy Agency 

Ohtsura Niwa, PhD  Professor, Department of Late Effect Studies at the Radiation 

Biology Center at Kyoto University 

The focus of this session is the public health impact of the Fukushima nuclear crisis.  

This is currently the most-discussed issue in Japan. However, true assessment of the 

effect of the radiation leaks on public health requires a large set of reliable data and 

serious scientific inquiry. Although we do not yet have complete data on the magnitude 

of the radioactive contamination, the Japanese public has been exposed to an 

overwhelming amount of information and commentary, much of it contradictory.  Given 

the complexity of the underlying science and concerns about political bias influencing the 

release of information, it is not surprising that the public is confused about the scale of 

this disaster. 

 

This session, consisting of three presentations, aims to provide clear and accessible 

answers to the public’s questions about the scope of the Fukushima disaster.  We will 

present reliable up-to-date information about what we know and what we do not know 

about the radioactive contamination from Fukushima.  In addition, we will draw on past 

experience to make predictions about the future public health impact of this event.   

 

Presentation 1 (by Mr. Yuriy Humber, Bloomberg News reporter) will summarize what 

kinds of news/information have been broadcast so far to the Japanese people via media 

outlets, how to identify reliable sources. 

 

Presentation 2 (by Mr. T. Homma, a member of the Japan Atomic Energy Agency 

(JAEA)) will describe the present radiological situation based on the currently available 

data, ongoing data collection, and how the data will be made accessible to public. 

 

Presentation 3 (by Prof. O. Niwa, Radiation Biology Center, University of Kyoto) will 

explain the potential health effects of radiation based on past data. Prof. Niwa will 

summarize the data generated by studies on atomic-bomb survivors, inhabitants and 

liquidators of the Chernobyl accident, radiation workers and people living in areas with 

high levels of radiation from artificial or natural sources. He will also touch upon why 

people are confused about the situation relating to Fukushima, and why long-term care 

and assessment of the health status of the residents of affected areas is necessary even if 

radiation doses are too low to pose increased health risks.  

http://www.hsph.harvard.edu/departments/environmental-health
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Disclosure: The presenters do not have a financial relationship with the Japanese 

Government or any commercial entity that would pose a conflict of interest in the 

presentations. 

 
 

Lessons from the Great East Japan Earthquake (in Japanese) 

 

セッション６では、福島原発事故の公衆衛生学的な影響についての講演ならびに討論会を予

定しています。これらの話題は現在日本で最も関心の高い問題のひとつです。今回のような

放射能漏洩(漏れ)/放射能汚染が人体に及ぼす影響の重要性とその信頼性を科学的に解明す

る為には、大規模なデータと綿密な解析が必要です。しかし、未だ放射能漏れの重要性を判

断できるようなまとまったデータは、手元にありません。現在、日本には、あまりにも多く

の情報や意見が氾濫し過ぎています。これらの情報は、多種多様で、また政治的要素が絡み

やすく、信憑性を判断することが困難なことがあります。従って国民は非常に理解に苦しん

でいると言うのが現状です。 

 

このセッションは、簡潔で理解のし易い情報を国民に提供することを第一の目標としていま

す。例えば、“実際には、現在いったい何が分かっていて、何が分かっていないのか？”“

国民はどこに信憑性のある情報を見つけえることができるのか？”“過去の放射能漏れ事件

の経験、例えば、チェルノブイリ原子力発電所事故などから、どの様なことが予測できるの

か？” 

 

以下は３つの講演の内容です。 

 

講演１（ブルーンバーグニュース記者 ユーリハンバー氏）は 

現在、どのようなニュース/情報が大量にマスコミから出回っているのか、それらの信憑性

について論じる。 

 

講演２（日本原子力研究開発機構安全研究センター長 本間俊充氏）は 

現在得られるデータを基に現況の報告、また、現在どの様なデータが集められ、将来何時国

民は入手できるのかも論じる。 

 

講演３（京都大学放射線生物研究センター、丹羽太貫名誉教授）は放射能の人体に及ぼす影

響を、過去のデータ（広島/長崎での原子爆弾、チェルノブイリでの事故、放射能の高い地

域に住む、または、作業する人々の健康状態など）に基き説明され、なぜ国民は現況を把握

し難いのか、また、たとえ放射能漏洩の値が非常に低くてもなぜ福島では、長期にわたる健

康管理アセスメントが必要なのか説明する。 

 
開示事項：発表者は発表内容と利益相反を生じる可能性のある日本国政府、あるいはいかなる私

的企業（団体） 

とも資金的な関連を有していません。 
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Further Reading: 

Dr. Tsuda’s reflections on his visit to the area damaged by the tsunami: 
http://harvardmagazine.com/2011/07/harvard-professor-earthquake-tsunami-damage-japan 

 

Ministry of Education,Culture,Sports,Science & Technology 

http://radioactivity.mext.go.jp/en/ 
 

Nuclear and Industrial Safety Agency 

http://www.nisa.meti.go.jp/earthquake_index.html 
 
 
 

KEYNOTE 3 :  CULTURE AND COMMUNITY 

How Can We Create Productive Partnerships for a Healthy 

Environment? 
 

Mariko Gakiya, MS, EdD  Project Zero, Harvard University (GSE), Faculty Director, 

Global Health Leadership Program at The University of Tokyo  

Shuki Ito, Chairman, Ishinomaki Disaster Recovery Assistance Council Inc. (IDRAC) 

 

This session offers the conceptual framework of human security, highlighting the power 

of community and the exercise of life-affirming leadership in the face of unprecedented 

challenges in humanitarian crisis. Ishinomaki, a city of about 164,000 people, was 

severely damaged by the earthquake and tsunami, which flooded nearly half of the town 

and destroyed about 29,000 homes. Mr. Shuki Ito, the Chairman of Ishinomaki Disaster 

Recovery Assistance Council (IDRAC) will share his insights and experiences on the 

work of its emergency rescue operation and disaster relief management, demonstrating a 

practical application of this human-centered approach. Integrating the results of current 

research with the practical challenges posed by this disaster will provide a critical catalyst 

in cross pollination for better understanding of disaster management. 

 

http://harvardmagazine.com/2011/07/harvard-professor-earthquake-tsunami-damage-japan
http://radioactivity.mext.go.jp/en/
http://www.nisa.meti.go.jp/earthquake_index.html
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