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What islead?

B Lecad is a heavy metal found in the earth that has been used in many ways for thousands of years. It
is an element with the atomic number 82, and occurs naturally in harmless trace amounts in soil, rocks
and water. In nature, lead is usually associated with other metals such as sulfur, zinc, silver, copper and
sometimes gold. In various combinations, these elements form minerals such as pyrite, sphalerite, quartz
and barite.

What islead used for?

B Lead is soft, malleable, and easy to work with. Lead melts at relatively low temperature, it resists
corrosion, and it lasts a long time. Lead has many industrial uses including soldering, battery
manufacturing, rubber and plastics industries, and other manufacturing industries. Lead has been used as
additive in fuel, and some countries still use it in this way. Lead has been used as a pigment and drying
agent in primers, paints, inks, oils, resins and other surface coatings for centuries.

Why islead danger ous?
B When lead gets into the human body, usually through the mouth or the nose, it eventually enters the
blood stream and collects in soft tissues of the body such as the liver, kidneys and the brain. Lead
interferes with enzymes that help the brain and other cells work. Its primary affects are on the peripheral
and central nervous system, kidney function, blood cells, and the metabolism of Vitamin D and calcium.
Lead can also cause hypertension, reproductive toxicity, and developmental effects. Lead interferes with
the body’s ability to make hemoglobin, leading to anemia.

Young children from 0 to 6 years are especially vulnerable to lead poisoning
because their rapidly developing nervous systems are particularly sensitive
to the effects of lead. Children with elevated lead levels are at greater risk
for learning problems, behavior problems and reduced intelligence.

What are common sour ces of lead exposur e?

B The main sources of human exposure to lead include the use of leaded gasoline, industrial sources
such as lead mining and smelting, coal combustion, lead-based paint, lead-containing pipes in water
supply systems, batteries, and cosmetics. Due to the concern about the effects of lead exposure, many
countries have limited the use of lead-containing products.

Lead in gasoline

B Vehicles that run on leaded gasoline emit lead particles
in their exhaust. Vehicular traffic using leaded gasoline
remains the single largest source of environmental lead
pollution in many urban areas, often accounting for over 90
percent of all lead emissions into the atmosphere. In many
developing countries including Georgia, exhaust from
automobiles using leaded gasoline appears to be the
predominant source of air emissions of lead. The rapid
growth in the number of cars and trucks on the road makes
gasoline one of the fastest-growing sources of lead exposure
in Thilisi.
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B Lcaded gasoline is likely to affect people not directly involved in fuel consumption and who have
less ability to control their own exposure to lead from gasoline. Use of leaded gasoline contributes to
airborne lead in respirable form. Two different-sized lead particles are emitted into the air when leaded
gasoline is used. Larger particles float only a short distance before settling near the roadside. Extremely
small lead particles stay suspended in the air for longer periods, are inhaled more deeply into the lungs,
and cause more severe contamination than do larger particles.

Why is lead added in gasoline?

The organic lead additives Tetraethyl lead (PbEt,)
were first introduced into gasoline in the 1920s to
enhance octane, prevent knocking and lubricate
engine valves. Since then, tetramethyl and mixed lead
alkyls have also been added to fuels. Modern vehicles
are designed to run effectively with lead-free gasoline.

What isleaded gasoline policy in other countries?
B Until about 1970, almost all gasoline used around the world contained lead. Since the early 1970s
there has been a steady movement away from leaded fuel. This has been driven both by concerns
regarding the health effects of lead and by the need for lead-free fuel to allow the use of catalytic
converters to reduce carbon monoxide (CO), hydrocarbons (HC) and nitrogen oxide (NOx) emissions.

B A campaign to phase out lead from petrol started in the 1970s in Japan, and in the 1980s lead was
phased out from gasoline completely in Japan. The US began phasing out lead in the 1980s, and lead was
phased out from US gasoline in 1996. From 1986 to 1995 the average lead concentration in US urban air
decreased by 78%. Between 1993 and 1996, lead was phased out in Austria, Germany, Denmark,
Slovakia, Canada, and Sweden. Other European and Central American countries followed their steps. By
the end of 2000, 42 countries had phased out lead from gasoline. In 2002, the European Union banned
leaded gasoline.

What isthe leaded gasoline policy in Georgia?

B In the year 1999, Georgian law mandated a
maximum lead content in gasoline of 13mg/liter.
A scheduled phase-out of lead in gasoline was
ordered in 2000, defining a maximum allowable
lead concentration of Smg/liter by 2005, which
was later delayed until 2007 due to difficulties
with enforcement and possible negative social
factors. However, despite the official standards
for gasoline lead concentration, no action is
currently being taken by the Georgian
government to enforce gasoline quality.

According to the “Georgian Law on Traffic Safety,” in 2004 the annual mandatory inspection of
emissions and technical conditions of private vehicles became voluntary until January 2007. This
measure was taken against corruption in the field because of the difficult economic situation in the
country. Since then, however, the government has not re-implemented mandatory inspection, and
citizens are not eager to have proper vehicle inspection including emissions control that would improve
air quality.
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There is no differentiation between leaded and unleaded gasoline (if it
exists) at Georgian gasoline stations. There is no permanent monitoring
of lead concentration in air, soil, water, or gasoline in the country.

Other sourcesof lead exposure

Water

B Lead is rarely found in source water, but enters tap water
through corrosion of plumbing materials. The source of lead in
home water is most likely from pipes or solder in domestic
plumbing. The most common cause is corrosion, a reaction
between the water and the lead pipes or solder. This problem is
most likely to appear in old houses with worn water pipe
systems.

Fortunately, analysis of the
Thilisi water supply showed no
lead content in the water.

Food

B Traces of lead can sometimes be found in food. Airborne lead falls onto crops or soil and is absorbed
by plants. Vegetables or fruits grown in lead-contaminated soil may present a hazard. In Georgia, wheat
and corn flour were checked for lead pollution, and no high level of lead was detected. However, some
citrus fruits grown close to highways in west Georgia were found to contain lead, depending on the
season and precipitation.

Lead pollution appears to not be a serious
problem in the food produced in Georgia.

Batteries
! T .—-ﬂtm 1 M During the past several decades, the principal use of

lead has globally shifted to lead-acid batteries, primarily
for use in automobiles and other vehicles. Demand for
lead in battery manufacturing has increased by 79% over
the past 20 years and now accounts for more than 60% of
the overall demand for lead. Most batteries in
industrialized nations are recycled. The recycling rate in
some nations is very high, but even a small percentage of
non-returns, when multiplied by the large amount of lead
in each battery (roughly 8 kilograms) means that a
significant amount of lead may end up in municipal
landfills or roadside litter.

In Georgia, some automobile batteries are recycled through a network organized
by dealers who transport recycled batteries to Turkey. However, there is no
official data on quantities of recycled or discarded batteries in the country.
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Paint

M Lead compounds have been added to paints for hundreds of years to speed drying, increase durability,
retain a fresh appearance, and resist moisture. Lead(I) carbonate (PbCO3) or “white lead” was highly
popular as a base for oil paints in the 18th and early 19th centuries. White-lead paint often contained up
to 50% lead by dry weight. Lead tetroxide (Pb;O.,) or “red lead” has anti-corrosive properties and was
widely used as a pigment for undercoat paints for iron objects. Due to its toxicity its use is being limited.
In the past it was used in combination with linseed oil as thick protective anti-corrosive paint.

M The International Labor Organization developed a treaty in 1921 banning interior use of paints made
from white lead and lead sulfate containing more than 2% lead in the interior of buildings. Most
European nations signed the treaty and officially banned leaded paints used in residences. Other non-
leaded paints, such as latex-based paints (which substitute titanium dioxide for lead carbonate), can be
used instead. However, some countries in Asia, Eastern Europe, and former Soviet republics have still
not banned the use of lead pigments in paint. The former Soviet Union developed policies to eliminate
lead-based paints, but there is no clear information whether lead was still used in paint. In the Soviet
Un10n the common name for “red lead” paint was .
“suric” and it was widely used for painting metal.

M Today, lead dust originating from paint from old
buildings is considered to be one of the significant
sources for moderate and severe lead poisoning in
children. Children are potentially at risk of
exposure wherever lead-based paint has been used.

There is no lead policy on paint imported to Georgia.
Be careful when you buy paint—ask the paint vendor
and read the label to avoid lead-based paint.

Toys

B The amount of lead permissible in materials used to make and paint children’s toys is not controlled
in some developing countries. Some imported toys may present a risk in Georgia. Surface paints on the
toys can contain excessive levels of lead. Lead paint is widely used in the toy industry in developing
countries because lead paint can be cheaper, easier to apply to hard surfaces, and can produce richer
color. Cheaper toys may contain lead, because leaded paint is about 30 percent cheaper than paint
without lead.

M There are no clear regulations on lead content in toys in Georgia. Lead content depends largely on the
toy importer and the quality demands they place on the producer. In the last several years there has been
a rapid increasing in Chinese goods brought into Georgia, among them toys and other children’s goods.

Be careful when buying painted toys. It would be better to get
toys made of plain wood without any chemical coverage.
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L ead Pollution in Thilis
Air pollution

B Georgian legislation mandates that the upper limit of lead pollution in the air is 0,30 pg/m’. Tests of
lead contamination in the air in Tbilisi conducted from 2004 to 2006 showed that lead pollution was
higher than the legal limit in the central part of the city and close to highways. Lead levels in the air were
lower than the legal limit in the suburbs of the city.

Thbilisi Map

Soil/Dust contamination

M The release of lead to air from vehicles using leaded gasoline or from airborne industrial emissions
contributes lead not only directly to air but also to dust, soil and food crops when the lead particles fall
out. Once in the soil or dust, lead persists indefinitely unless washed away or remediated. Lead-
contaminated soil is thus an essentially permanent reservoir that can poison children and others for

decades or centuries. Lead never decomposes or goes away.
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M Georgian legislation mandates that the upper limit for lead concentration in soil is 32 mg/kg. The soil
lead content measured in 2007 in different parts of Tbilisi is shown in the table below:

Place wher e sample was taken Pb amount

mg/kg
“Digomi” highway 112,9 People living in the
“Kazbegi” St. 58,4 central part of the
“Tamarashvili” Ave. close to “Luckoil” St. 118,3 city and close to
“Pekini”St. inside house block yard 62,5 highways are at
“Pekini” St. Kid’s play ground 59,5 the highest risk for
“Pekini” St. street side 109,1 lead poisoning.
“Digomi” Children hospital yard 70,2
“Vaza-Pshavela”St. play ground 76,7
‘Saburtalo” St. play ground 46,5

B The pattern of soil contamination is the same as for air pollution. Lead levels are higher close to
highways where more traffic movement is found. This suggests that the main source for
contamination in Tbilisi is leaded gasoline.

Leaded gasoline appears to be the primary
source of lead pollution in Georgia

L ead and human health

M The World Health Organization (WHO)
includes lead on the list of Hazardous Chemicals.
Its main risk is as the most important neurotoxin
for children.

M Many other elements including heavy metals
such as cadmium, manganese, molybdenum,
nickel, and selenium, although toxic at high levels,
are actually required nutrients at lower levels. This
is clearly not the case for lead.

M | nhalation: Lead, in the form of metal as well as lead compounds, get into the human body through
inhalation. Airborne lead particles condense on dust in the air, and can be breathed into the lungs. The
smaller the lead particles are, the longer they stay in air and the easier people can breathe them. From the
lungs, the lead enters the blood.

M | ngestion: Eating or drinking foods contaminated with lead is another ways of ingesting lead. Large
particles settle on floors, walls, soil, and various objects on the ground. This lead can enter the body
through the digestive system. Children with the habit of putting objects in their mouths are at great risk
of ingesting lead. Children's gastrointestinal tracts absorb 50% of ingested lead, compared to adult
absorption of 10-15%. This makes lead ingestion through hand-to-mouth behavior or dietary lead a
significant exposure source. In adults, ingestion may occur through eating, smoking, or nail-biting with
lead-contaminated hands.

B Dermal: Certain organic lead compounds, such as tetraethyl lead found in gasoline, can be absorbed
by the skin. Inorganic lead compounds (e.g. lead nitrate, lead acetate and lead oxide) can be absorbed
through the skin but in small quantities. After lead gets into the blood it will be distributed to different
organs including the lungs, brain, liver, spleen and bones.
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In adults, lead poisoning can cause:

Muscle and joint pain

Nerve damage to the sense organs and nerves controlling the body
Increased blood pressure

Hearing and vision impairment

Reproductive problems (in both men and women)

Digestive problems

Nerve disorders, memory and concentration problems

Among adults, the elderly are the most vulnerable group

Y oung children at risk

Lead isdangerousto children at very low exposure levels. Even the smallest doses can
impair the nervous system.

Young children from O to 6 years are especially vulnerable to
lead poisoning because their rapidly developing nervous
systems are particularly sensitive to the effects of lead.

L ead is even mor e danger ous to children than adults because:

M Due to their small size, children suffer more damage than an adult exposed to the same amount of
lead, because the same blood lead level represents a much larger proportion of lead relative to a child’s
body weight.

M _cad is absorbed more easily in children than adults. Just as children naturally absorb more nutrients
from their diets, they also absorb toxicants at a higher rate than adults. For example, if they swallow an
identical amount of lead an adult may absorb 20 percent into his bloodstream; a child may absorb up to
70 percent.

M Children's brains and nervous systems are more sensitive to the damaging effects of lead. The “blood
brain barrier,” one of the brain’s primary defenses against internal exposure to neurotoxic chemicals that
could cause it damage, is not developed until the age of 6 years.

Children with elevated lead levels are at
greater risk for learning problems,
behavior problems, reduced
intelligence, attention deficiency, slow
growth, hearing problems, headaches,
kidney and liver damage. The longer a
child is exposed to lead, the more likely
it is that he or she will have problems.

M Children typically have higher intake rates (per unit body weight) of environmental media (such as
soil, dust, food, water, air, and paint) than adults, since they are more likely to play in dirt and put their
hands and other objects in their mouths.

B Children are often more susceptible to the health effects of lead pollution because their immune
systems and developing organs are still immature. Lead that is inhaled is more easily deposited in the
fast-growing bones of children. Even children who appear healthy can have dangerous levels of lead.
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Pregnant women

B Nearly all of the factors that make small children susceptible to lead
poisoning are exacerbated in the case of fetuses. A pregnant woman who might
show no signs of lead exposure can pass on dangerous levels of lead to her fetus.
B Even previous lead exposure presents a risk since lead - along with calcium -
may be released from a mother’s bones into her bloodstream as a result of the
calcium stress that comes with pregnancy and nursing. Neurological disorders
are of particular concern since a developing fetus has no blood-brain barrier.

Toxic effects of lead in different doses

Adults Children
Dose (ng/dl)

150

This figure shows the different health problems that occur over a range of blood lead levels.
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L ead contamination in the Thilis population

B There is no permanent monitoring of lead contamination among the populations of the city of Tbilisi
or the country of Georgia. However, several studies conducted in Georgia during the last 10 years have
investigated the lead level in the blood or hair. During 2007, the lead level in hair was investigated in
children, adults and senior citizens.

B The lead concentration safety limit for adults is 10 micrograms (ug) of lead per deciliter (dL) of
blood (10 ug/dL). For children the same limit is commonly observed, although there is no recognized
safe level of blood lead in children.

B The blood lead level in children under the age of six who live in the city center in Tbilisi is several
times higher then the recommended level. This influences their health in different ways: for example
7,1% of the investigated children (564) had low hemoglobin level, 6,4% had iron deficiency anemia, and
23% of children were observed to have changes in the heart tones. 25% of the adult population had
cardiovascular system pathology caused by lead.

The upper limit for lead level in hair for children is between 3-5ug/g
Theupper limit for lead level in hair for adultsis 9ug/g

Based on a 2007 study in Thilisi, 21% of investigated children (age between 3 month and 8 years)
had high level of lead in the hair. Among adults, 1,4% of investigated women had high level of lead
and 3- 5% of investigated men had high level of lead in hair.

Children are the population group most affected by lead contamination.

What arethe symptoms of lead poisoning in children?

B Signs of lead poisoning are not always easy to see. Children can be poisoned by lead and may not
look or act sick. Sometimes the vague symptoms may be mistaken for other illnesses such as stomach
upset or flu. Because of this, lead poisoning may go unrecognized. Tests of lead level in blood or hair are
the only ways to find out if a child has lead poisoning.

Talk to your doctor and get your child tested for lead exposureif your child hasthese
symptoms:

Hyperactivity

Irritability or crankiness

Reduced attention span, attention deficiency
Trouble sleeping

Aches or pains in stomach

Headache

Aggression

Poor appetite and weight loss

In Georgia it is most common to check the lead level in hair. The
test is safe, accurate, inexpensive, and available in Thilisi. If your
child has high level of lead, contact medical professionals for help.
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Recommendations
Lead poisoning is preventable if hazards are detected and removed. Parents need to carefully check their
children's environment for possible sources of lead.

Parents can help protect their children from
lead poisoning by reducing exposure to lead
in the environment, and by promoting good
nutrition and healthy habits.

How can | protect my child?

m B Inspect painted playground equipment for peeling or

chipping paint.

B Request to test the soil at the playgrounds near to your
house or at your child’s kindergarten or school. Unless the
levels of lead are extremely high, bare soil areas may be
made safer by planting grass or a ground cover.
Sometimes, materials such as crushed stone are effective.
B Don’t remove contaminated soil from the place. Only
qualified experts should remove soil that contains high
levels of lead.

B Have children play on grass instead of bare soil.
Provide a sandbox with lead-free sand.

B Clean or remove shoes before entering the home to avoid tracking in lead from soil.

B Don’t let your kids put their hands into their mouths during play; don’t let them eat soil.

B Keep the areas where children play clean and
dust free. Regularly wet-wipe floors, window sills
and frames, porches and other surfaces to remove
lead dust.

B Wash children's hands often, especially before
meals and after playing outside.

B Wash toys, stuffed animals, bottles and
pacifiers often to remove lead dust.

B Request to see the lead safety certificate before
you buy a toy.

B Have children use only non-toxic pens, pencils,
paint, and other art supplies.

Healthy foodsto fight lead

B Children’s diet affects the amount of lead that their body absorbs. Nutritional deficiency of Ca, Zn,
Se, Mg, Fe, fiber, and pectin may facilitate greater lead absorption, allow more lead storage in the
organism, and make it more difficult to withdraw it from the body. These nutrients usually come from
fruit and vegetables. The result is that children with inadequate diets are most likely to be adversely
affected by lead exposure.

Children who wer e found to have high blood lead level had deficiencies of these nutrients:

Element | Fe /n Se Ca
Children | 19% | 54% | 45% 18%
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The amount of lead the human body retains can be reduced if you
make sure your child's diet includes plenty of foods that contain iron,
calcium and zinc.

B Foods high in calcium include: milk, cheese, ice cream, yogurt,
broccoli, dark green leafy vegetables and salmon and sardines with
bones.

M Foods high in iron include: beef, pork, liver, chicken, turkey,
peanut, tuna fish, dark green leafy vegetables, iron-enriched cereals,
eggs, raisins, beans, peas, and other legumes

M Foods high in vitamin C include: oranges, grapefruit, tomatoes,
strawberries, kiwi, and broccoli.

B Foods high in zinc include lean red meat and seafoods.

B Avoid giving children excessive fried or fatty foods, although a
certain amount of dietary fat is vital for young children.

How can society act to protect people from lead poisoning?
B Request permanent monitoring of lead concentration in air.
B Request to test the soil in places where children have access.
B Request the health clinics to be equipped with blood lead test equipment in medical centers where

parents can find out the blood lead level of their children.

B Request that information about lead monitoring and poisoning be transparent and accessible to the

What should the gover nment do to reduce lead exposur e?

Identify the main sources of lead pollution.

Implement permanent monitoring of lead content in air, soil and water.

Monitor and control the lead content of gasoline.

Impose high fines and penalties for the presence of lead in gasoline.

Develop a lead policy for all consumer products that contain lead.

Monitor the lead level in children and develop a strategy to reduce lead exposure.

Reduction of lead pollution in Georgia will bring health
benefits to the population and economic benefits to the
whole country. Together we can reduce lead contamination
and live in a clean environment.
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