Report of research in Kabwe, Zambia - 2016

Research proposal: Visualization of impact of chronic / latent chemical hazard and Geo-Ecological

Remediation in Zambia.

Sampling purpose: To assess heavy metal (Pb, Cd, Zn, As, Co, Cu, Cr, Hg, Ni and Se) concentrations,

stable Pb isotope ratios and levels of selected biomarkers in human blood (including umbilical blood),

urine, fecal, hair and breast milk samples from the communities in Kabwe.
Counter parts: Hokkaido University (HU) & University of Zambia (UNZA)
[Introduction]

The African continent has experienced rapid economic development during the last decade, and mining is
one of the most important sources of economic growth in many African countries. Unfortunately, this has
also led to an increase in environmental pollution. Among the chemical pollutants, heavy metal
contaminants have now become a significant health hazard in many African countries. For instant, in
2010, four hundreds of children died of lead poisoning in Zamfara State, Nigeria. However, there is

limited ecosystem-monitoring and health risk data in Africa.

The Republic of Zambia, which holds vast mineral resources including copper (Cu), cobalt (Co), zinc
(Zn) and lead (Pb) has seen significant growth in the mining industry. Consequently, heavy metal
pollution has become one of the biggest environmental challenges in Zambia, with serious health
implications for humans and animals. Kabwe is the capital of the Zambian Central Province with a
population estimated at 202,914 according to the 2010 census. Kabwe mine was operational for over 90
years until June 1994, and produced many million tonnes of heavy metals including lead, and zinc.
Previous studies on heavy metals pollution in Kabwe showed that both environmental and human samples
were highly contaminated with the heavy metals, specifically with lead. Given these facts, Kabwe City

has been ranked among ‘the ten most polluted places in the world’.
[Objective]

e Toinvestigate the effects of heavy metals on human and the surroundings environment


https://en.wikipedia.org/wiki/Zambia
https://en.wikipedia.org/wiki/Central_Province,_Zambia

[Sampling]

A trip was held to Zambia from 9™ June to 17" July 2016 for KAbwe Metal Pollution Amelioration
Initiative (KAMPALI) project. Prior to sampling, the necessary documents such as ethical clearance, and
approval for exporting samples have been on process. The ethical review of the research involving
humans has been under review by the Research Ethics Committee of the University of Zambia
(UNZAREC), and will be submitted to the Ministry of Health (MOH) in Zambia

The sampling period was from 17" June to 7" July 2016 in Kabwe, Zambia. Townships such as Kasanda,
Makandanyama, Chowa, Mutwe Wansofu, and Makululu (as exposed area) in close proximity to the mine

and Nakoli and Lukanga (as control area) far from the mining site were choosing as the sampling spots.

Discussion about the situation of lead pollution in Kabwe with different sectors, such as the regional
district officer, and medical officers, was conducted for smooth sampling process. The meeting was very
effective and helpful on enhancing the sampling process. The veterinary officers helped us in different
aspects including collecting samples and allowed us to use the office compound for sample preparation.
The day after the discussion, we went to the townships and observed the situation around the mining area.

We saw children playing on the tip of the dumping site, and adults scavenge ores around the site.

For this sampling period; chicken, cow, and dog samples were collected.

Chicken: Each of 5 village chicken from Kasanda, Chowa, Mutwe Wansofu, Makululu, and Nakoli were
urchased from the community and excised to collect different tissues. Samples of blood, liver, kidney,
muscle, spleen, testis or ovary, lung, gizzard and contents, brain, bone and feather were collected.

Eqag: village chicken eggs were purchased from Kasanda, Chowa, Mutwe Wansofu, Makululu, and Nakoli.

Cow: Blood and milk samples from three farms were collected

Dog: Blood samples from Kasanda, Chowa, Mutwe Wansofu, and Lukanga were collected.




General description of the samples is summarized in the following table.

Sample Area Sample size
Chicken Chowa, Mutwe Wansofu, Kasanda, Makululu, Nakoli Each 5
Egg Chowa, Mutwe Wansofu, Kasanda, Makululu, Nakoli | Total 40
Dog blood | Chowa 53
Mutwe Wansofu 20
Kasanda 27
Lukanga 40
Cow blood | Farm 1 31
(milk) Farm 2 16 (15)
Farm3 27 (6)

[What we did and achieved]

During the stay in Kabwe, we met Professor Jack Caravanos from the
Environmental Health, Hunter College of the City University of New
York. He gave us lectures on how to use LeadCare Il and XRF (X-ray
fluorescence) instruments and showed us lead polluted remediated area

in Chowa.

Measurement of lead in blood samples using LeadCare Il

and chicken blood samples had the highest levels of lead compared
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to cow and dog samples.
Measurement of lead in soil samples using XRF

XRE: is a non-destructive analytical technique used to determine the elemental composition of materials

by measuring the fluorescent X-ray emitted from a sample
e

First we measured lead soil levels in the remediated area. The levels were
less than 1000 ppm compared to the polluted ones which reached up to
20000 ppm. However, in some houses we observed high levels of lead up to
5000 ppm. The reason behind this was an ore and contaminated top soil
which came from the dumping site. Some houses still brought soil from the

polluted areas.


https://www.linkedin.com/company/hunter-college?trk=ppro_cprof
https://www.linkedin.com/company/hunter-college?trk=ppro_cprof

Throughout the sampling process, we measured lead soil level (at 4 places) in each sampling spot using
the XRF machine, and same trend was observed as blood samples. Places near to the dumping site had

high levels of lead.

Moreover, the materials used to build the houses are even having high levels of
lead. Most of the houses are built using concrete, at which the raw material for
this brick is coming from the dumpling site. This whole scenario is a clear

indication that the residents in the townships of Kabwe are highly exposed to lead

especially children under 7 years are highly susceptible.
[Problem occurred]

1. It was difficult to collect enough chicken and egg samples per community
2. For the allocation of GPS, it was also tiresome for some houses due to none or/and incorrect
addresses
[Future plan]

After we get the clearance from UNZAREC and MoH, the sampling process will continue for human
samples. We intend to collect human samples such as blood (including umbilical blood), milk, urine, fecal,

and hair from the communities in Kabwe.

= To assess heavy metal (Pb, Cd, Zn, As, Co, Cu, Cr, Hg, Ni and Se) concentrations

= To measure stable Pb isotope ratios for lead source identification

= To investigate the possible biomarkers of exposure and effect

= Epigenetic alteration: To determine whether biological markers of prenatal maternal lead
exposure are associated with genomic methylation of DNA in umbilical cord samples
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