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Abstract

Lead is a well-recognized powerful neurotoxin, as high levels of lead have long been
associated with lower scores on intelligence tests.>? The effects of lead poisoning are most
detrimental in childhood, as the brains of children are still immature and are developing.® Lead
poisoning in childhood has an impact on many developmental and biological processes, most
notably intelligence, behavior, and overall life achievement.! Lead in drinking water excessively
affects children and pregnant women. The absorption of an oral dose of water-soluble lead is
40-50% in children, compared to 3-10% in adults. For every 1 ppb increase of lead in drinking
water consumed by children under 5 years old, blood lead levels increase by 35%.* Among
pregnant women, elevated blood lead levels may induce abortions and may also raise the risk of
stillbirth and low-birth weight infants. The current EPA standards require immediate action when
water lead levels exceed 15 ppb.* However, according to the CDC, about 25% of infants fed
formula made from tap water with lead levels at 10 ppb would experience blood lead levels
above 50 pg/liter, which is the upper limit recommended by the CDC. This finding urges an
immediate revision to the current action value stated by the EPA. In 2014, after switching water
source to the Flint river, the water of the homes in 6 of 9 wards had a lead concentration above 3
ppb (15 pg/liter), while some samples had concentrations above 200 ppb (1,000 pg/liter).® In
2015, the 90" percentile lead value in Flint was 25 ppb (125 pg/liter), while some samples had
values of 100 ppb (500 pg/liter), and one exceeded 1,000 ppb (5,000 ug/liter).” Due to
discontinuation of EPA requirements for water treatments to control corrosion® as well as the
addition of ferric chloride, the water became highly corrosive, leading to dissolution of lead from
the plumbing and rising lead concentration in Flint’s water supply. Studies report a doubling of

the proportion of Flint children with elevated blood lead levels from 2013 to 2015, having risen



from 2.4% to 4.9%.%° Current regulations set by the EPA protect adult populations from lead
exposure yet neglect the most susceptible demographic; children under 5 years old. Left
unchanged, the restrictions allow children under 5 to be exposed to harmful levels of lead that
may result in irreversible brain damage, hearing deficits, and anemia.>® Therefore, these
regulations need to be strictly adjusted according to the health needs of children. These
adjustments would result in protecting the entire population as a whole. The purpose of this study
is to apply its findings to the planning of interventions to significantly reduce the likelihood of

lead exposure in Lynchburg, Virginia and other places that appear to not be at risk.



Research Informed by Christian Worldview

As Christians, it is our responsibility to serve by Christ’s example and to be stewards to
those around us. As stewards, we are obligated to serve those around us. There are several
Biblical precepts which overwhelmingly express the importance of serving our neighbors, no
matter where they are or who they are. During His time on the earth, Jesus called us to love our
neighbors as ourselves (Mark 12:30-31, Luke 10:27, NIV). Jesus further explains that everyone
is our neighbor, not just our immediate family and close friends (Luke 10:29-37, NIV). As
Christians, we are instructed to take care of the poor (Deuteronomy 15:7-11, Proverbs 31:8-9,
NIV) and to show hospitality to strangers (Hebrews 13:1-3, NIV). By upholding these
commands, we are honoring God by our actions (Proverbs 14:31, 1 Corinthians 10:31, NIV). In
addition to serving others, God calls us to a high standard of protecting the environment to
“cultivate and keep it” (Genesis 2:15, AMP). The findings presented in this study are not only
intended to increase knowledge. Rather, heeding the counsel of Jesus in John 13:17 — “now that
you know these things, you will be blessed if you do them” — the findings will be applied in an
attempt to forestall a water crisis similar to that in Flint, Michigan from occurring in Lynchburg,
Virginia. In doing this, we will assure the conditions for the promotion of the physical, social,
and mental well-being of the 75,000 inhabitants of Lynchburg, Virginia, including nearly 5,000

children under 5 years old.
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