Children’s Environmental Health - Intergenerational Equity in action

According to the US National Academy of Sciences, “Children are not just little adults....they
are more vulnerable than adults. They eat more food drink more water and breathe more air as a
percentage of their body weight than adults and as a consequence they are more exposed to the
chemicals present in food water and air”” Children are growing and developing and may
therefore be physiologically more susceptible than adults to the hazards associated with
exposures to chemicals”

The 1989 Convention on the Rights of the Child

The 1989 Convention on the Rights of the Child (CRC) enshrines a child’s inherent right to life
(Article 6), the right of the child to health (Article 24) and refers to the adequate standard of
living (Article 27). It is recognised that all of these rights depend on an environment free from
pollution. In the 1994, the United Nations Draft Declaration on Human Rights and the
Environment Special Rapporteur Ksentini recognised that the rights accorded to children by the
CRC all entail environmental concerns.’

The European Court of Human Rights in the Lopez Ostra case® also interpreted the 1950
Convention on Human Rights in an environmental manner, particularly where the environmental
rights of the child were involved. The court recognised that severe environmental pollution even
without causing serious damage to health, can result in impacts on an individual’s well being and
impedes enjoyment of their homes in such a manner as to affect their private and family life
adversely.

International programs

Globally, there are now a plethora of policies and programs attempting to address the needs of
children’s environmental health. The UNICEF Berlin Commitment of 2002° outlined goals and
focused on the development of children’s policies in fifteen European countries over the
following decade. It recognised that children are:

e citizens in their own right;

e must be consulted and involved in issues that concern them; and that

e investing in their development is the key to building a peaceful and prosperous world.

The Berlin Commitment focused on the importance to
o adjust national legislation;
e provide necessary funding;
e monitor progress; and
o take other action to realize the rights of children.

The June 2004, the Fourth Ministerial Conference on Environment and Health *The Future of Our
Children’ in Budapest considered the European Union (EU) and World Health Organisation’s
(WHO) policy on children and the environment and health. The Conference aimed for a ‘children
and the environment’ action plan for Europe. They concluded that lead, indoor air pollution and
unsafe water are some of the major threats to children.



In the same month, the Final Communication from the European Commission to the European
Council, European Parliament and the European Economic and Social Committee stated “that
environmental effects on vulnerable groups are of particular concern.” Their strategy provides
special evidence that children’s exposure and susceptibility are greater than those of adults. They
identified the challenge to put into practice the commitments regarding children’s rights to grow
and live in a healthy environment. Similar commitments have been made in the Convention on
the Rights of the Child and the World Summit on Sustainable Development.

The European Environment Commissioner, Margot Wallstrom in her forward to the joint
WHO/European Environment Agency Review ‘Children’s Health and Environment™ stated that
“children’s health and environment need to be high on the political agenda. It is not possible to
talk about health and quality of life without taking into consideration and paying special attention
to the needs of children. We must never forget that a healthy environment is not a privilege but
a basic human right, not least for our children.”

Other international initiatives® have been undertaken by United Nations Environment Program,
the World Health Organisation, World Bank and the International Society of Doctors for the
Environment. The 2003, Bangkok meeting of the Intergovernmental Forum on Chemical Safety
(Nov. 2003) focused on protecting children from harmful chemicals and reaffirmed that children
are not little adults.

Legislating for Children

The United States has implemented far reaching legislation to protect the environmental health of
children. The Children’s Environment Protection Act 1997 aims to protect children from
exposure to environmental pollutants. The Act requires that as national policy all USEPA
standards be set at levels that protect children and other vulnerable groups including the elderly,
pregnant women, people with serious problems and others. Children are defined as 18 years of
age and under.

The legislation requires the USEPA to consider all environmental health risks to vulnerable sub
populations in all risk assessments, risk characterizations environmental and public health
standards and regulatory decisions undertaken by the Agency. The Act also requires the
development of a list of USEPA recommended *safer for children’ products and chemicals that
minimize potential risks to children.

It also requires the USEPA to conduct research on the health effects of exposure of children to
environmental pollutants and to create a family “right to know” information kit that includes
practical suggestions on how parents may reduce their children’s exposure to environmental
pollutants.

The USEPA has set up a Specialist Office of Children’s Health Protection in order to set health
standards to ensure the protection of children and vulnerable sub populations. The statutory
Children’s Health Protection Advisory Committee has as one of its objectives the making of
annual recommendations to the USEPA on standards that need re-evaluation.

A number of State Acts support these moves; for example, the Washington State Children's
Pesticide Right-to-Know Act (SSB 5533). This Act requires that school districts post notices
warning students and staff whenever pesticides are used in and around schools, and provide
advance notification to interested parents.



Similarly, regulations under the Residential Lead-Based Paint Hazard Reduction Act of 1992--
Title X, require the disclosure of lead-based paint hazards in target housing which is offered for
sale or lease and government grants to ensure widespread awareness of the need to employ
licensed lead-trained contractors for renovation of these homes. The preamble to the Act states
that "low-level lead poisoning is widespread among American children, afflicting as many as
3,000,000 children under age 6" and "the health and development of children living in as many as
3,800,000 American homes is endangered by chipping or peeling lead paint, or excessive
amounts of lead-contaminated dust in their homes."

Children's unique vulnerability to chemicals

The unique vulnerability of children to hazardous chemicals is well recognised by the United
Nations and the World Health Organisations.

A number of factors contribute to the unique vulnerability of children to some chemicals.® They
include a child's individual biology, physiology and behaviour. Most systems of a foetus or
child's body are immature and constantly developing. Children have a higher respiration and
metabolic rate than adults. They eat and drink more per bodyweight than adults and their skin
absorption may be higher. The higher skin absorption rate can result in a proportionally greater
chemical dose.

Children live life closer to the ground where contaminants often accumulate and have a lot of
hands to mouth activity as part of their normal development. Being unaware of the risks, they are
less able to protect themselves from exposures. In the debate about the level of risk to children,
there is a strong focus on the regulatory decisions about how much dirt a child eats per day (‘pica
event’). Australia assumes 100 milligrams per day while the USEPA factors in a much larger soil
ingestion of up to 5 grams.

Depending on the state of development and a variety of other factors, a child's detoxification
systems and ability to excrete toxins differs from adults. While at times this can offer greater
protection it can also increase vulnerability. Should the enzyme systems responsible for
detoxification be damaged early in life, the result can be a lifetime of disabling chronic illness.

The timing of chemical exposures is also significant. Some studies suggest that early exposure to
carcinogens can increase the risk of developing cancer if exposures begin early in childhood.
Exposure to some chemicals and heavy metals in utero and early childhood can produce life long
disabilities in neurological function and learning ability.” It has long been known that lead can
cause delinquency and reduced 1Q.2 New evidence links even low levels of lead (that is, the
current "acceptable" level of 10 micrograms per decilitre) with an average loss of 7.4 1Q points
by comparison with pre-school children whose lifetime average blood lead concentrations
remained at 1 microgram per decilitre.” In addition to the known links with hearing loss, poor
reading, writing and maths ability, reduced life-time earnings and reduced growth, balance and
proprioreception (spatial sense of body) problems etc, childhood lead exposure has also been
linked with osteoporosis later in life,’® and foetal lead exposure is now thought to be a
contributing factor of schizophrenia.**

Other substances can affect the endocrine system and result in developmental problems. For
example, the US Centers for Disease Control and Prevention has reported an increase in the
percentage of severe cases of hypospadias.*” One causal factor being investigated is hormone



disruption (in the form of reduced testosterone) caused by synthetic endocrine disrupting
chemicals, at a critical time in the foetus’s development.

In 2002 the WHO, UNICEF and the United Nations Environment Program undertook a review of
environmental impacts on children.*® They identified a growing body of epidemiological research
and studies of laboratory animals, which suggest the possible link of long term exposure to
children from certain pesticides. These include:

¢ abnormal growth and development, and failure to acquire normal organ function;

e endocrine/hormone disruption: certain pesticides in very small doses may mimic or block
hormones or trigger inappropriate hormone activity, which can cause, for example,
sterility, lowered sperm counts and breast cancer;

e impaired development of the nervous system that can result in lowered intelligence and
behavioural abnormalities;

e cancers, including leukaemia, sarcoma, lymphoma, Wilm’s (malignant tumour of the
kidney) and brain cancer in children. Studies have indicated that the risk of developing
cancer might be higher if exposure to carcinogens begins in childhood; and

e compromised immune system, which in children further exacerbates the risk of infectious
disease and cancer, thus increasing mortality rates. This is of special concern as children
are simultaneously exposed to both pesticides and infectious pathogens when their
immune systems are already compromised by other factors.

Is there a problem for children?

While, internationally, there is growing evidence of widespread contamination of children with
persistent bio-accumulative toxics (PBTS), there is little ongoing biomonitoring involving
children. Persistent bioaccumulative toxic substances that make up the body burden of chemicals
in the developed world include:

e Dioxins — by-products of PVC production, industrial bleaching, and incineration. which is
listed in the international Stockholm Convention on Persistent Organic Pollutants as the
major industrial source of dioxins and furans

e Brominated Flame Retardants - used in a wide range of products including plastics for
computer casings, white goods, car interiors, carpets and carpet underlay, polyurethane
foams in furniture and bedding.

e Perfluorochemicals - perfluorooctanoic acids (PFOA) used in the manufacture of clothing,
cosmetics and in the production of fluoropolymers for non-stick coatings for cookware e.g.
teflon. PFOAs may also form as degradation products of small polymers called Telomers
used in fire fighting foams, and soil, stain and grease resistant coatings on carpets, textiles,
paper, and leather.

¢ Organochlorine pesticides - include the persistent organic pollutants DDT, dieldrin,
heptachlor, chlordane and mirex.

e Organophosphate insecticide metabolites- breakdown products of organophosphate
pesticides such as, chlorpyrifos.

e Phthalates — used as plasticizers and in personal products, such as perfumes, lotions,
babies teething rings and tubing used in hospitals to deliver medications, nutrients etc



e Metals - lead, organomercury, organotin

PBTs are stored in the blood and fat; and for women in their breastmilk, while lead is stored in
every organ but mainly in bone. The US based Centers for Disease Control and Prevention have
been tracking human exposure and recently released their second National Report on Human
Exposure to Environmental Chemicals.* The report presents exposure data from 1999-2000 for
116 chemicals and concluded that some chemicals in our bodies, for example the phthalates, are
now at levels at which you would expect health impacts. There is particular concern for children
and women of childbearing age.

In a 2003 study led by Mount Sinai School of Medicine in New York, researchers at two major
laboratories tested nine volunteers who did not work with chemicals on the job nor live near an
industrial facility.™® They found an average of 91 industrial compounds, pollutants, and other

chemicals in their blood and urine. This contamination is referred to as a person's 'body burden'.

A total of 167 chemicals were found in the group, of which;
e 76 cause cancer in humans or animals,
e 94 are toxic to the brain and nervous system, and
e 79 cause birth defects or abnormal development.

Importantly, the dangers of exposure to these chemicals in combination have never been studied.

In 1990s, in Australia paediatricians concerned with a chronic illness in a group of children tested
their blood for levels of persistent organic pollutants (POPs), PBTs and other volatile compounds.
A range of chemicals was detected in all samples taken from the children surveyed. They
included POPs pesticides, PCBs, HCB, benzene and toluene. 181 1998, doctors at Townsville
Hospital tested the meconium (first bowel discharge) of 46 newborn babies (first bowel
discharge) and found a wide range of hazardous chemicals including POPs and pesticides such as
chlorpyrifos.'’

Persistent Bioaccumulative Toxins of Concern for Children

Brominated Flame Retardants
An emerging issue are the polybrominated diphenylethers (PBDES) a type of brominated flame
retardants (BFRs). PBDEs have been shown to disrupt thyroid hormones, mimic oestrogen, and
are linked with cancer and reproductive damage.*®

The PBDEs are used by the electronics industry and include the penta-BDE, octa-BDE, and deca-
BDE. Deca-BDE is the most commonly used in electronic products. Deca-BDE has recently been
shown to have the potential to break down in the environment and in animals to the smaller, more
toxic penta-BDE that is more bioaccumulative in the environment. *°

In June 2004 the flame retardant, deca-BDE, previously claimed not to bioaccumulate, was found
in Arctic animals, providing further evidence of the persistency of BFRs and their ability to travel
far from their original source.?’ PBDEs have now been found in umbilical cord blood, breast
milk, breast fat, as well as adult blood and fat.** This year, the US government’s National
Institute of Standards and Technology has found high levels of PBDEs in dust from 27 homes.??
The levels of the chemical components of deca, the most widely used of the PBDE mixtures,
ranged from 160 parts per billion to 8,700 ppb. Levels of penta, the second-most widely used



mixture, ranged from 200 to 25,000 ppb. The source of the contamination is likely to be the off
gassing of treated domestic products and furnishings, a process referred to as ‘blooming’. The
report, Brominated Flame Retardants In Dust on Computers released in June 2004, reports on
‘wipe samples’ taken from computers which found toxic PBDE residues in every sample.?

These studies raise new concerns about potential health risks to young children. Toddlers who
crawl on the floor and have a lot of hand to mouth activity, generally have a far greater exposure
to household dust than adults. Research indicates that PBDEs can effect a child’s development
and may also place them at greater risk of cancer.

Our vulnerable children are at risk while still in the womb as exposure to PBDEs can occur
through maternal blood and through the amniotic fluid. Most worrying, is a Norwegian study of
PBDESs which has found higher levels in 4-year-olds than in adults.?*

While PBDEs are not manufactured in all countries, they may be imported as chemicals or as part
of a mixture and come in on finished products. National regulators have no reliable estimates of
guantities of BFRs in their country and all face the ultimate disposal of contaminated articles
including the growing quantities of ‘technotrash’ (computer waste, white goods waste, etc). When
electronic wastes are incinerated or combusted they can form the highly toxic brominated dioxins.

The World Health Organization's International Program on Chemical Safety has concluded that
(brominated flame retardants are significant sources of polybrominated dioxins and furans. Their
report concluded that they should not be used where suitable replacements are available and all
future if it should be encouraged to develop further substitutes. ?* Both the European Union and
California have now moved to ban at least two BFRs; penta-BDE and octa-BDE.

Perfluorochemicals
Perfluorooctane sulfonate (PFOS) is a fully fluorinated organic compound and a member of a
large family of perfluoroalkyl sulfonate based chemicals. In 2000, the 3M Corporation had
notified the USEPA of internal scientific studies on PFOS, including one that resulted in the
deaths of all the rat offspring within four days.? In response to these adverse findings, 3M
withdrew its stain repellent Scotchgard from the marketplace and has since stopped
manufacturing and marketing all perfluorochemicals. However, there are other manufacturers
who continue the production of PFOS.

Other perfluorochemicals such as perfluorooctanoic acids (PFOAS) are used in the manufacture
of clothing, cosmetics and in the production of fluoropolymers for non-stick coatings for
cookware. PFOAs may also form as degradation products of small polymers called telomers.
These polymers are used in a range of commercial products including fire fighting foams, as well
as soil, stain and grease resistant coatings on carpets, textiles, paper, and leather. Fluorotelomer
alcohols are also found in a wide range of household and consumer products like hair shampoo,
rug cleaners, and food paper products. These are volatile and can be carried long distances with
air currents.

All perfluorochemicals have the potential to degrade back to PFOS, which does not appear to
degrade further. PFOS is highly bioaccumulative?” and has been shown to cause cancer, liver
damage and development and reproductive effects.?®

Once released into the environment, perfluorochemicals persist and are now widely distributed
throughout the global environment, found in food samples and have been detected in almost all



human blood samples tested. The American Red Cross has already expressed concern about
contamination of the blood supply with PFOS.?* In 3M studies released in 2001, PFOAs were
found in green beans, bread and ground beef samples.

PFOS was detected in the blood of nearly 600 US children, aged from 2-12 years, reported to the
OECD Joint Chemicals Meeting in Paris in November 2002.%° .

The USEPA has completed a preliminary review of the chemical, C8, a perfluorooctanoic acid
(PFOA) used in Teflon manufacture.®! The review found that C8 accumulates in the blood system
and poses a risk for childbearing women. According to their preliminary risk assessment, the
estimated exposure range for humans, based on rat studies, has already overlapped with what the
USEPA deem as unacceptable for toxic substances.

In Australia, where there has been a voluntary phase out agreement for PFOS since 2000, the
national regulator, the National Industrial Chemical Notification and Assessment Scheme,
(NICNAS) recommends® that PFOS users exercise caution in selecting PFOA as an alternative,
as PFOA may have the same environmental and health concerns as PFOS.

Chlorpyrifos
Chlorpyrifos (0,0-diethyl O-(3,5,6-trichloro-2-pyridyl) phosphorothioate) is used as a broad
spectrum insecticide both in agriculture and domestic pest control. Chlorpyrifos is a chlorinated
organophosphorus insecticide dating from the mid 1960s and is now the active ingredient in many
agricultural and domestic products; for example, 164 products are registered in Australia, with an
estimated current annual consumption of 1,000 tonnes.*®

In 2000, the USEPA entered an agreement with Dow Agro-Sciences to withdraw the domestic
use of chlorpyrifos in homes, hospitals and preschools as well as severely restricting the crops on
which it may be used in the United States. Other regulatory authorities have decided not to follow
the USEPA example citing differences in risk assessment uncertainty/safety factors.

The USEPA review of chlorpyrifos acknowledged that the insecticide and its breakdown products
had been found in the urine of 89% of children tested in one US study.34 In fact, the chemical
manufacturer's (Dow AgroSciences) own data showed that the breakdown products of
chlorpyrifos (TCP-3,5,6-trichloro-2-pyridinol) had been detected in 100% of a sample of 416
children tested in the USA in 1998, aged from 0-6 years.*

Analysis of pesticide-related data collected by the Centers for Disease Control and Prevention
(CDC) in a study of chemicals in 9,282 people, found pesticides in 100% of the people who had
both blood and urine tested. The CDC data showed that the average 6 to 11 year-old sampled is
exposed to chlorpyrifos at four times the level USEPA considers "acceptable™ for a long-term
exposure. This was despite the restrictions introduced in 2000.

In 1998, a study in regional Australia had shown chlorpyrifos was present in the meconium (first
bowel discharge) of new-born babies. Nearly 60% of babies in the study had chlorpyrifos in their
bodies at the time of birth.*

Phthalates
Phthalates are a group of chemicals used in consumer products as plasticizers or softening agents
in vinyl products. These include furnishings, flooring coverings, medical devices (eg catheters,
IV- and blood bags), babies feeding bottles, toys, teething rings and food wrap. Phthalates are



also used in cosmetics, perfumes, soaps, lotions and shampoos, and are also added to insecticides
and adhesives. Diethylhexyl phthalate (DEHP) has been shown to migrate into food from certain
food wraps during storage.

Some phthalates are hormone disruptors,®” immunotoxins,®® cancer promoters and are

reproductive and developmental toxins.** DEHP has been classified as a "probable human
carcinogen" by the USEPA. Rats and mice fed DEHP and DINP also showed an increase in liver
cancers. Phthalates have been detected in the blood and urine of both adults and children.

The presence of pthalates in children’s toys, teethers and dust containing phthalates may indicate
that children are at greater risk. In the CDC study of phthalates, “° the breakdown product of
diethyl phthalate (DEP) was detected in the highest level in the tested population. The US
National Toxicology Program (NTP) have expressed concern over the adverse development of
babies born to pregnant women who are exposed to DEHP, the most widely used phthalate
plasticizer at the normal levels estimated for an adult.

Dioxins
Dioxins are the by-products of PVC production, industrial bleaching, and incineration.
Incineration, particularly of chlorinated compounds, is acknowledged as a priority source of
dioxins, furans and other toxic byproducts, both by the USEPA and by the international
community in Annex C of the Stockholm Convention on Persistent Organic Pollutants 2001.
Growing concerns over the impact of dioxin contamination on children and future generations are
evident in the international and national programs to address dioxin contamination.

The United Nation’s Environment Program (UNEP)* describes dioxins and furans as posing
particular hazards from their toxicity to humans and wildlife, their persistency, and their high
lipid solubility; accumulating in the body fat of people, marine mammals, and other wildlife, and
then bioaccumulating up the food chain. Dioxins are passed from mother to the fetus in the womb
and to the child through breastmilk. They are semivolatile and mobile, traveling great distances
on wind and water currents.

The effects of dioxins can include diseases of the immune system, reproductive and
developmental disorders, as well as cancers.* They have a particular impact on women “® where
exposure has been implicated in endometriosis and increased breast cancer rates, and, through
them, future generations. Studies have linked prenatal exposure to PCBs and dioxins with
developmental and immune impacts in children. *

Heavy Metals
Toxic heavy metals do not break down in the environment and are not destroyed at any
temperature. When released into air, toxic metals are deposited and remain in street dusts, inside
building voids (eg ceiling spaces), on plants, water, sediments and soil. Metals bioaccumulate,
moving from the environment into tissues of living beings where they build up over time. Low
levels of lead can cause mental retardation, learning disabilities and stunted growth in children
and lead is widely regarded as the most prevalent industrial chemical and the most common
paediatric environmental health problem.

Since the bans on leaded petrol, a common source of poisoning of children is lead paint and
ceiling dust released during renovations of pre-1970 houses but many children are also poisoned



by take-home dust on parents clothing or by hobby activities at home (eg car body repair, sinker-
or bullet-making, ceramics or leadlighting).

Conclusions and Recommendations

There are many other emerging chemical issues that have the potential for significant impacts on
children’s health. The persistent bioaccumulative toxins currently contaminating the environment
and our homes can impact adversely on the health and wellbeing of children. PBTs can affect
their development, their immune system and later their reproductive viability. The following
recommendations address these concerns as well as already recognised risks.

Recommendations :

Establishment at a national level of a specialist office for Children’s Environmental
Health.

Establishment of national and State legislation for a Child Environment Protection Act;

Priority review of all uses of persistent bioaccumulative toxins/PBTs including PFOAS,
BFRs, phthalates, chlorpyrifos, metals to identify both their intergenerational impacts and
their alternatives;

Establish ongoing biomonitoring of PBTs in children’s blood and urine, in breastmilk and
in infant meconium and cord blood;

An immediate ban of penta and octaBDE, with an accompanying phaseout of decaPBDE
over 2 years;

Phase out chlorpyrifos and other organophosphates detected in children’s meconium;
Review fluorotelomer alcohols including their environmental fate

Introduce legislation to warn home-buyers and potential tenants of asbestos and lead
hazards in houses prior to sale or rent.

Introduce regulations to ensure paint contractors and ceiling dust removalists are trained
and then licensed to deal with lead (and other heavy metals) and asbestos in paint and
building cavity dust.

Set a new target for blood lead levels below 10 micrograms per decilitre before 2010 and
carry out an initial national blood lead survey (all ages) by 2005 to determine the baseline
and set priorities for achievement of the new target.

Contact :

Dr Mariann Lloyd-Smith PhD (Law)
National Toxics Network Inc.
Phone/Fax (Int) 612 62885881
http://www.0ztoxics.org

biomap@oztoxics.org
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