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CHILDREN’S HEALTH AND LEAD POLLUTION
Pure Earth is grateful for the opportunity to offer a submission to the Committee on the Rights of the Child. The forthcoming Day of General Discussion will encourage the much-needed dialogue on children’s rights with regard to the environment. In the following text, Pure Earth will share its knowledge on a key environmental threat that wholly limits the rights of children worldwide, and even more broadly limits the future prosperity of countries, particularly those of low- and middle-income status. Lead is a highly toxic metal found globally as a result of industrial practices and artisanal activities. Children are at a far greater risk to lead’s toxicity due to their developing biology and high-risk behavior. 
Exposure 
The threat of toxic pollution comes, in part, from many contaminants’ ability to remain invisible throughout the environment. Lead is a naturally occurring, blue-gray metal that may enter the body primarily through breathing (inhalation) and swallowing (ingestion). Breathable lead, as fine particulates, may result from burning materials containing the heavy metal. Ingestible lead, as dust or soil particles, can be found in water (e.g. lead pipes) and on food grown in contaminated earth. Among young children, frequent hand-to-mouth activity may also cause exposure by direct ingestion of lead-polluted soil and dust.
 In connection to these hidden exposures, many lead sources are clandestine polluters.  

Lead Sources 
Lead’s desirable qualities — which include a low melting point, ability to blend (or alloy) with other metals, and high electrical conductivity — have made the element common in manufacturing industries and among artisans. Its ubiquity is hazardous because of its toxicity and its persistence in the environment and body. Lead traces can remain for up to 10 years in bone and teeth.
 Many of the industries most responsible for lead pollution operate without awareness of the exposure risks and the hazards to public health, as acute health effects are generally not present. These polluting industries often exist in the informal sector. With few of the economic means needed for formalization or to establish proper safety measures, informal industries typically operate hidden from government oversight.
 

Car battery recycling Recycled lead is a valuable commodity for many otherwise wage-less workers in low- and middle-income countries (LMICs). Lead recovery from car batteries, known as used lead-acid battery (ULAB) recycling, is a viable and profitable business for those with few other earning opportunities.
 Informal ULAB recycling and smelting operators usually work in the open air, in densely populated urban areas, and often with few (if any) pollution controls. ULAB recycling occurs throughout LMICs as part of an intricate cycle that begins with major firms that sell batteries internationally. The batteries are then recovered in the small-scale local operations in many countries, and are often recycled back to large manufacturers. Informal recycling operations are not often managed in an environmentally sound manner and release lead contaminated compounds into local environments in critical quantities.

With populations in LMIC urban centers growing rapidly, high unemployment rates and the confluence of increased moped and car ownership has proliferated informal ULAB collection and melting operations. Informal battery melting is often a subsistence activity that is performed in homes and commons in order to reclaim and sell the secondary lead recovered. The lack of awareness of lead’s dangers and lack of viable economic alternatives has led to the systemic poisoning of communities throughout the world.
Lead smelting Burning from informal smelting operations releases lead into the atmosphere. Smelting involves melting lead-containing material and adding carbon to further process the commodity to separate it from other metals and impurities. There are 2 classifications: primary lead smelting (typically from mined ore) and secondary lead smelting (from recovered items, such as used car batteries). Inhaling large quantities of fumes or lead dust from burning can cause immediate lead poisoning.
 Consistent exposure to low lead levels can lead to more long term poisoning and chronic effects. Some informal smelting operations happen in homes or backyards where entire communities may be affected.

Lead glazes in pottery Ceramics artisans in Mexico have used lead in glazes for traditional pottery for over 400 years.
 Leaded glaze, as well as leaded pigments, remains extensively used throughout Mexico. The Mexican government agency Fondo Nacional para el Fomento de las Artesanías (FONART) has a database of nearly 10,000 small-scale producers that use such glazes. Yet, through experience and observation, FONART estimates there may be an additional 40,000 such artisans.
,
 Acids from spicy foods or tomato-based dishes causes lead from the glaze to leach into meals to be absorbed by consumers.

Pure Earth believes 350 tons of lead oxide is used for pottery each month. Our work has shown that 20 out of 32 states in Mexico are key producers, with 3,500 tons of pottery produced each month and likely used by 20 to 70 million people.

Lead in paint Lead-containing dust becomes airborne as lead-based residential or decorative paint deteriorates with age, or as homes undergo renovation. Children may be exposed either directly or indirectly to high lead concentrations in lead-painted homes from three sources: the paint itself, interior dust, and exterior soil or dust.
 Homes painted with lead-based products require complete remediation to eliminate the potential health risks. 
Health Impacts
The World Health Organization (WHO) estimates that lead exposure is accountable for 674,000 preventable deaths each year.
 Once in the body lead is distributed to the brain, liver, kidneys and bone. Teeth and bone serve as lead repositories, accumulating the metal over time.
 An individual’s exposure can be tested directly through measurement of lead in blood, teeth or bones, wherein bone and tooth lead reflect cumulative exposure.
 Lead poisoning is entirely preventable, yet any exposure can be toxic depending on the dose and duration of exposure.
Acute exposure/effects Lead is characteristically a chronic or cumulative toxin; hence, acute adverse effects usually follow short-term exposures to high concentrations. Acute lead exposures may cause: gastrointestinal disturbances (nausea, vomiting, abdominal pain), hepatic and renal damage, hypertension and neurological effects (malaise, drowsiness, encephalopathy) that may also lead to convulsions and in some cases death.
 

Chronic exposure/effects Chronic lead exposure frequently causes hematological effects (such as anemia) and neurological disturbances (headache, irritability, lethargy, convulsions, muscle weakness, ataxia, tremors and paralysis).
 In men, the reproductive effects of lead include decreased sperm count and increased number of abnormal sperm. However, children are at the greatest risk to lead’s toxicity.

Lead AND ChildREN’S Health Risks
Lead exposure disproportionately affects children because of biological and behavioral differences from adults. Their smaller size, increased cellular surface area to volume ratio, and greater hand to mouth behavior each contribute to the disproportionate health impacts from lead. Young children also absorb 4-5 times as much of the toxin as adults, apart from pregnant women.
 Infants, young children (particularly under the age of 5) and pregnant women are most vulnerable to lead toxicity. Other factors that contribute to increased child absorption when compared to adults are: the intake of lead per unit body weight is higher, lead absorption in the gastrointestinal tract is greater, the blood-brain barrier is not yet fully developed, and neurological effects occur at lower levels than in adults.

Perhaps the most critical effect of lead in children is that on the developing nervous system. Lead exposure resulting in blood levels as low as 5 µg/dl (micrograms per deciliter, the measurement most often used for lead in blood) can cause subtle effects on intelligence quotient (IQ). These effects steadily increase with growing blood lead levels.
 Epidemiological research has also linked lead exposure to attention deficit disorder and aggression. Pregnant women exposed to high lead levels may experience miscarriages, stillbirth, premature birth, low birth weight, and minor malformations to the fetus.

Lead further disproportionately affects the health of children in low- and middle-income countries, as mal​nourishment and inadequate access to resources leaves these children particularly at risk.
 The shortage of adequate resources in many LMICs increases the severity of health impacts from lead while simulta​neously marginalizing those who require aid the most. 

CHILDREN IN LOW- AND MIDDLE-INCOME COUNTRIES
It is estimated that 94 % of the burden of disease resulting from pollution falls on low- and middle-income countries, as defined by the World Bank.
 Pure Earth’s focus on toxic pollution in low- and middle-income countries has revealed that the greatest sources of pollution are those from informal small and medium-sized enterprises (SMEs). Large corporations are often unable to operate in secret and face government regulations, while large international companies also face pressures from corporate-social responsibility (CSR). Informal operations are key to the industrial sector of many developing economies.
 

The informal industry provides much needed income for many poor and vulnerable, marginalized communities. While their activities may be at times unsafe and polluting, SMEs are often the main employers in a given community, and as such are an important base upon which a growing number of jobs and livelihoods depend. They have significant potential to lift local populations out of extreme poverty. Therefore, it is crucial that the urban redevelopment plans aim to support both the growth of SMEs and their transition to cleaner, more environmentally friendly practices. Closing informal operations without viable alternative livelihood options will drive them into other areas, where they will likely continue to pollute. 
Areas with concentrated informal operations can create sites with highly concentrated levels of pollution, or toxic hotspots. These sites may continue operating regularly and remain active sites that are sources of contamination. In other cases the polluting industries may have ceased operations and moved elsewhere. Yet, the contamination has gone untreated and persists as a public health threat — these are legacy sites. 

Governments may face challenges in identifying a responsible party for either active or legacy sites. Few governments in LMICs are equipped with the institutional capacity and funding to intervene and effectively remediate polluted areas.
RIGHTS OF THE CHILD
As for all people, but of particular importance for children who may lack individual agency and the capacity to direct their own prosperity — the rights of the child must be protected with regard to their natural environment. Protections under the Convention on the Rights of the Child (CRC) make direct reference to the link between toxic pollution and health. Provisions of clean drinking water, and adequate environmental health and sanitation education are essential (art. 24 and art. 29). 

Yet, the CRC also establishes broader inalienable rights, such as the inherent right to life (art. 6), protection from hazardous work (art. 32), and the rights to education and equal opportunity (art. 28) across the spectrum of children’s mental and physical abilities (art. 23). Lead and other toxic pollutants pose a direct threat to each of these child protections. 
Protecting the rights of the child Article 6 of the CRC — which includes the inherent right to life, survival and development — can be best supported by enforcing other provisions of the Convention. A child’s right to health, adequate nutrition, a healthy and safe environment, education and play (art. 31) each contribute to the protections under Article 6. Children have a spontaneous urge to play and will seek out opportunities to do so in the most unfavorable environments.
 Pollutant-free play environments are critical for child development. Safe working environments are as well crucial to child survival and healthy growth. 

Hazardous work includes any labor in an unhealthy environment that may expose children to hazardous substances, agents or processes.
 Some children work in SMEs and are exposed directly to lead and other toxic pollutants daily.

With regard to education, the effects of the toxicity of certain pollutants can affect the learning capabilities of children. Children who are chronically exposed and ill may find have difficulty attending school on a regular basis.

Lead, education & productivity A study from 2013 estimated the reduced cognitive potentials (loss of IQ points) due to preventable childhood lead exposure as equal to 98.2 million points in Africa, 283.6 million in Asia, and 24.4 million in Latin America and the Caribbean.
 These lost IQ points translate into economic losses equal to $134.7, $699.9, and $142.3 billions of international dollars, respectively.
 The impact of toxic pollution and its relationship to education and economic productivity and losses, while to some are unapparent, is growing support in research and in literature.
,
 As we reinforce the vulnerability of children to lead’s toxic effects, the significance of effective swift action is needed immediately. 
CASE STUDIES
Kabwe, Zambia Kabwe was founded in 1902 after the discovery of rich lead and zinc deposits. Mining and smelting operations ran near continuously until 1994 without shared knowledge of dangers from lead exposure. The mining area is now privatized and is no longer operating. Legacy pollution has left soil and water resources largely contaminated. 

Blood lead levels had been recorded as high as 300 μg/dL prior to intervention. For comparison, the U.S. reference for intervention occurs at levels at or above 10 μg/dL. The Center for Disease Control has declared that while these reference markers may exist there is no safe blood lead level in children.
 Many experts now use an even more stringent reference level of 5 μg/dL. Average blood lead levels recently recorded in Kabwe children ranged between 60 and 120 μg/dL.

With support and collaboration from Terre des homes (Tdh), Pure Earth initiated a pilot intervention and capacity building project to demonstrate remediation and encapsulation measures. Remediation and encapsulation are the most effective methods for preventing further exposure to lead from contaminated soils. Chowa, the main residential neighborhood in Kabwe, was selected for the pilot cleanup demonstration. 

Pure Earth, in collaboration with local partners Environment Africa and Kabwe Municipal Council, provided technical support to the community of Chowa. Pure Earth completed a detailed environmental assessment of Chowa in 2015, testing soil levels throughout the neighborhood. Health education workshops were held over three full days to allow representatives from each of the 180 homes in Chowa to attend. Each home received an individualized cleanup plan to address the specific needs of all yards based on the layout, location of future gardens, outbuildings (such as chicken pens or additional residences), and mature vegetation. 

A total of 78 of the total 180 homes were remediated as part of Phase I of the project. Barrier cloths and clean soil were used to encapsulate the polluted yards — blocking future potential risks for exposure. Fresh grasses, gravel and stone were added with homeowner’s consent and input over the lead-free soil. Home interiors were cleaned using a shop vacuum containing an air filter (in particular a high-efficiency particulate air filter, or HEPA) and plain soap and water. Each home received a follow-up visit to ensure quality of remediation. Phase II will be completed in 2016 to remediate the remaining 102 residences.

Dong Mai, Vietnam The University of Washington found over 100 children with blood lead levels above 10 μg/dL after conducting tests in 2012. More than 30 of these children had levels over 45 μg/dL. Pure Earth and local partner, Centre for Environment and Community Development, provided similar technical support to that mentioned in Kabwe: initiating community education campaigns, cleaning home interiors, and encapsulating toxic soil with clean earth or cement.
 

Decades of informal ULAB processing resulted in highly elevated blood lead levels throughout Dong Mai village in the Van Lam District. Battery recyclers discarded the battery casings after retrieving the lead plates found inside, as the casings themselves have no commercial value. While the lead plates are cleaned and removed of residual lead oxide and sulfide dusts that amass on their exterior, the casings remain unclean and often abandoned in soil where local children find them. The Vietnam Environment Administration (VEA) made the first effort to address the pollution problem by establishing an industrial area 1 km south of Dong Mai in 2008. However, further action was necessary to reduce the risks of exposure to the remaining lead contamination. 

Pure Earth joined the local effort in 2013 to build an effective intervention program. Representatives from every household (800 in total) attended one of the three education workshops. Educational pamphlets developed in both English and Vietnamese reached 793 homes. To introduce the remediation method throughout the community, 39 homes were cleaned using a simple vacuuming system (HEPA). These cleanups served as a demonstration to the community so that other households may adopt the cleaning protocol. Regular announcements were made over a village loud speaker to communicate the teachings — a useful tool, as these systems are typical throughout Vietnam. Concrete patios surround most homes in Dong Mai and are cleaned regularly, thus posing little health risk. A remediation team removed and replaced soil in gardens that measured over 800 μg/dL (42 gardens total). Final inspections confirmed the effectiveness of the cleanup efforts.
Interventions
Developing Global Capacity Local and national agencies in most low- and middle-income countries have limited capacity and often inadequate funding to address lead contamination. Pure Earth has worked with Governments, civil society organizations (CSOs), and communities affected by toxic pollution around the globe to raise environmental health awareness, build institutional capacity and expertise, and link governments to funding sources. Pure Earth conducts technical workshops and assists countries in developing national strategies, focusing government efforts on public health. To ensure that local capacity is maintained and that stakeholders share a collective sense of responsibility and agency, Pure Earth also identifies local champions to carry on the efforts, thereby developing a collaborative platform for action. 
Cost-effective remediation Examples from high-income countries suggest that mitigating the public health threat from toxic environmental contamination is a costly endeavor. However, full removal of the public health risks from lead sources can be cost-effective. Pure Earth primarily focuses on removing the health risk as opposed to removing the hazard. The organization has helped countries use local resources (e.g. nearby clean soil, local treatment facilities) to reduce costs of remediation and transfer of toxic waste to a zero risk setting.

***

Industries contribute greatly to the improvement of the human condition and advance society as a whole. However, we must recognize that the amount of pollution produced in these processes is unsustainable unless great efforts are taken to minimize and control pollution and waste. These efforts are especially needed in low- and middle-income countries, where advanced control technologies and “green” manufacturing practices are less prevalent. 
Major toxic environmental pollution problems are generally preventable, distinctly easier, and more economical to prevent than to clean up. By acting now, we have an opportunity to curtail the potential damage from toxic pollution, fully protect the environmental rights of children globally, as well as ensure their ability to pursue healthy and productive lives.
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