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1.
Due to a restrictive word limit, the following sacrifice zones could not be included in
he main bod of he Special Rappor e r repor on good prac ice in he implemen a ion of
the right to a safe, clean, healthy and sustainable environment (A/HRC/49/53). However,
these sacrifice zones are important because they demonstrate the extent to which States and
businesses are failing to fulfil their obligations and responsibilities, respectively, to protect
people from exposure to pollution and toxic chemicals. Drawn from every continent and
featuring more than 50 States, the additional sacrifice zones are intended to inspire all States
and businesses to prioritize immediate action to improve environmental quality in these
communities who are not only left behind but are in multiple ways the furthest behind. This
Annex benefitted from the research efforts of a large number of contributors, whose names
are listed in Appendix I.
2.
To reiterate some essential information from A/HRC/49/53, some communities suffer
from environmental injustices whereby the exposure to pollution and toxic substances is so
e reme ha he are de cribed a
acrifice one . 1 The phrase originated in the cold war
era, when it was used to describe areas rendered uninhabitable by nuclear experiments,
conducted by the United States, the Soviet Union, France and the United Kingdom of Great
Britain and Northern Ireland, that caused high and lasting levels of radiation.
3.
Today, a sacrifice zone can be understood to be a place where residents suffer
devastating physical and mental health consequences and human rights violations as a result
of living in pollution hotspots and heavily contaminated areas. The most heavily polluting
and hazardous facilities, including open-pit mines, smelters, petroleum refineries, chemical
plants, coal-fired power stations, oil and gas fields, steel plants, garbage dumps and
hazardous waste incinerators, as well as clusters of these facilities, tend to be located in close
proximity to poor and marginalized communities. Global analysis indicates that 92% of
pollution-related deaths occur in low-income and middle-income countries.2
4.
The continued existence of sacrifice zones is a stain upon the collective conscience of
humanity. Often created through the collusion of governments and businesses, sacrifice zones
are the diametric opposite of sustainable development, harming the interests of present and
future generations. The people who inhabit sacrifice zones are exploited, traumatized and
stigmatized. They are too often treated as disposable, their voices ignored, their presence
excluded from decision-making processes and their dignity and human rights trampled upon.
Sacrifice zones exist in States rich and poor, North and South, as described in the examples
below.

Africa
5.
One of the regions suffering terrible air quality over a period of decades is
Mpumalanga in South Africa.3 Pollution from coal mining and coal-fired power plants is
causing cancer, heart disease and respiratory illnesses, leading to high levels of premature
mortality in townships such as eMbalenhle. Children are being particularly affected, violating
their rights to life, education and a clean, healthy and sustainable environment. Air quality
standards in South Africa are weak and, worse yet, not enforced as illustrated by regular
exceedances in Mpumalanga. There are no con eq ence for he poll er . So h Africa
public electricity supply company, Eskom, operates 12 coal-fired power stations in the
Mpumalanga province. In 2015, the Department of Environmental Affairs granted Eskom
delays to reach even its weak air quality standards for 11 stations.4 In June 2019, Groundwork
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Trust and Vukani Environmental Justice Movement in Action filed a lawsuit in South
Africa High Co r , based on the constitutional right to a healthy environment, seeking long
overdue improvements in air quality.5 A decision in the case is pending.
6.
Equatorial Guinea, an upper middle-income nation, is one of the wealthiest States in
Africa because of the extraction of oil, discovered in 1991. At the same time, Equatorial
Guinea is also the most unequal nation in Africa, with high levels of extreme poverty.
Unfor na el , air and a er q ali are er poor de pi e he na ion
eal h. According o
repor , mo Equatoguineans live with sporadic electricity, endemic typhoid and malaria,
and without po able r nning a er in heir home . 6 Annual exposure to fine particulate
matter exceeds 50 micrograms per cubic meter and Malabo, the capital, is described as
e erel poll ed. 7
7.
Agbogbloshie is a notorious electronic waste (e-waste) scrapyard in Accra, Ghana
capital city. Thousands of workers collect, dismantle, and burn electronic equipment to
access valuable materials, including gold, silver, copper, brass, iron, and steel. Soil, water,
and air in Agbogbloshie are highly polluted because the extraction process releases large
amounts of toxic chemicals, such as polybrominated diphenyl ethers (PBDEs),
polychlorinated biphenyls (PCBs), chlorinated paraffins, lead, chromium, cadmium, zinc,
nickel, and mercury.8 Soil samples at Agbogbloshie contain extraordinarily high
concentrations of persistent organic pollutants (POPs), including dioxins, furans, and PCBs. 9
Workers at Agbogbloshie are generally disadvantaged persons, including migrants from the
rural areas of northern Ghana and members of ethnic minority groups.10
8.
On a brighter note, in 2016, Ghana passed the Hazardous and Electronic Waste
Control and Management Act (Act 917) and the Hazardous and Electronic Waste Control
and Management Regulations (LI 2250). Producers and importers are now required to
register with the Environmental Protection Agency and pay an eco-tax for imported
elec ronic . The E-MAGIN Ghana projec , hich i largel f nded b he E ropean Union,
was launched in 2018 to help implement Act 917 and LI 2250 through an integrated multistakeholder approach. In 2019, a partnership between the German Federal Ministry for
Economic Coopera ion and De elopmen and Ghana Mini r of En ironmen , Science,
Technology and Innovation resulted in the opening of a technical training centre and a health
clinic.
9.
Pollution from the Lega Dembi gold mine in Ethiopia has harmed the health of
thousands of people by exposing them to dangerous levels of cyanide, arsenic and mercury.
For e ample, merc r le el in he mine ailing pond were nearly 500 times WHO
guidelines, while arsenic levels were ten times higher than WHO guidelines. 11 Mothers and
children are particularly affected by high rates of miscarriage, stillbirth, infant mortality, birth
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defects, and childhood disabilities.12 Many people are afflicted with other chronic and
debilitating illnesses. I a repor ed ha mine emplo ee do no b li e ock prod c
from the community in suspicion of the safety of the livestock in the vicinity of the company
as the area is environmentally polluted i h o ic a e from he mine. 13 For the Indigenous
Guji Oromo peoples of Ethiopia, whose way of life has been agro-pastoral for centuries,
water pollution from the mine has harmed and killed livestock and reduced crop yields. 14 An
elder said that because of he mine, e faced man problem : o r ca le died af er drinking
water from the tailing dams, women lost pregnancy [miscarriage] and children have been
di abled. 15 The mine was closed in 2018 due to concerns about environmental and social
impacts, but discussions are ongoing about re-opening the mine.16
10.
A copper smelter in Tsumeb, Namibia has discharged arsenic, copper and lead into
the environment for decades, resulting in one in five residents having elevated blood lead
levels and one in six residents having elevated arsenic levels.17 Children are at risk of
unhealthy exposures to arsenic and copper, largely from dust caused by smelter emissions,
raising the risk of cancer and other illnesses. 18
11.
The Thar Jath oilfield in South Sudan has been ravaged by civil war and neglect,
resulting in oil contamination of streams, groundwater and wells. The water is polluted with
dangerous levels of heavy metals, including lead and barium, and these toxic substances are
accumulating in the bodies of local people, as proven by hair samples.19 Residents near the
oil fields have experienced extensive gastro-intestinal illnesses, premature births, and birth
defec . According o cholar , There i a percep ible fear ha ra her han being he o rce
of life, these water system ha e become o rce of mi er , di ea e and dea h. 20
12.
More than half the world's cobalt, an essential component of lithium-ion batteries for
electric vehicles, comes from the Democratic Republic of Congo, with a substantial
proportion (estimated at 15-20%) being extracted by artisanal miners. Both industrial and
artisanal cobalt mining lead to high levels of pollution. 21 The Kasulo district of the city of
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Kolwezi is located near industrial cobalt mines and was home to extensive artisanal cobalt
mining until residents were forcibly relocated and their land sold to a Chinese mining
company. A biomonitoring study found that the bodies of residents of Kasulo, especially
children, were heavily contaminated by cobalt.22 Children rinar cobal le el ere more
than a dozen times higher the safe level for miners established in the United States. Dust was
the main pathway of exposure. High doses of cobalt can affect the heart, lungs, blood and
thyroid. In addition, DNA damage among children points to elevated cancer risks later in life.
Miners often work without basic protective equipment and experience dangerous exposure
to dust, chemicals, and potential mine tunnel collapse.23
13.
In 2007, Metal Refinery EPZ Ltd. established a lead battery and recycling facility in
the Owino Uhuru neighbourhood of Momba a, an area de igna ed a an e por proce ing
one . The fac or opened i ho he req ired En ironmen al Impac A e men , and
violated environmental regulations during its operational history. 24 Toxic discharges
containing lead contaminated air, water and soil causing the lead poisoning of hundreds of
children and adults. A 2015 study of 65 Owino Uhuru children determined that 45
participants had blood lead levels (BLLs) grea er or eq al o 5 g/dL, incl ding 16 i h BLLs
of 10 19.9 g/dL and 4 i h BLL of 20 31 g/ dL.25 For comparison, the World Health
Organization maintains that there is no safe exposure to lead and even blood lead levels as
low as 5 µg/dL can cause decreased intelligence, behavioural difficulties, and learning
problems for children.26 Adverse health effects of lead exposure include learning difficulties,
cognitive defects, high blood pressure, kidney failure, respiratory illness, reduced fertility,
miscarriages, birth deformities, premature births and premature deaths. A 2015 task force
repor de ermined ha [l]i le con idera ion a gi en o he afe and heal h of bo h he
factory workers, residents of Owino-Uhuru and other neighbours to the factory, and
en ironmen al con er a ion .27
14.
An inspiring community effort led by Goldman Prize winner Phyllis Omido and her
organization called the Center for Justice Governance and Environmental Action resulted in
the closure of the lead smelter in 2014. Nine residents of Owino Uhuru and the Center for
Justice Governance and Environmental Action filed a lawsuit asserting that human rights,
including the rights to health and a healthy environment had been violated. In 2020, the Land
and Environment Court at Mombasa ruled in favour of the Owino Uhuru residents,
determining that their right to a healthy environment had been violated, awarding 1.3 billion
Kenyan shillings (roughly $13 million USD) in damages and ordering the defendants to
clean-up the soil, water, and waste within four months.28 The case earned international
attention and the Office of the United Nations High Commissioner for Human Rights referred
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o i o come a a po i i e mile one for en ironmen al j
has been appealed.30

ice . 29 However, the judgment

15.
The Anosy region in Madagascar is one of the most biodiverse areas in the world,
with unique forests and high rates of endemic species, including the well-known lemurs. In
2006, Rio Tinto partnered with the Malagasy government to establish an ilmenite mine in the
region (ilmenite is a mineral that contains titanium oxide, used in myriad consumer products).
Thi opera ion has been harshly criticized by Malagasy and international environmentalists
and human rights activists for basic rights violations, exclusions and violence, and of
e ec ing a do ble land grab
one for mining activities and one for spatially separate
biodiversity offsetting causing economic and physical displacement of Malagasy farmers,
pa orali and fi her . 31 The mine has damaged forests and contaminated water with toxic
substances. Downstream from the mine, uranium levels are 350 times higher than the local
average, while lead levels are ten times higher.32 These heavy metals are known to cause
organ damage and developmental delays in children. The loss of forests has affected
re iden abili o h n and gro manioc, heir aple food o rce.
16.
In Togo there are health and environmental impacts from phosphate mining and
processing in the southeastern communities of Kpémé, Hahotoé, and Kpogamé. The
processing plant in Kpémé discharges toxic waste containing lead, cadmium and fluoride into
the air, water and soil, resulting in contaminated food, water and dust and elevated exposures
for people living nearby. Recent research confirms that exposure to contaminants from the
phosphate processing plant in Kpémé is contributing to cardiovascular dysfunction as well
as kidney and liver damage.33 There are confirmed cases of dental fluorosis in children
(mottled and yellowish teeth) caused by the consumption of contaminated water and seafood
as well as by the inhalation of phosphorite dust.34

Asia Pacific
17.
In Jharia, India, fires burning in underground coal mines for a century continue to
cause elevated levels of air pollution. Experts describe the air quali a
er poor ,
e erel poll ed and cri icall poll ed beca e of coal mining and ndergro nd coal
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fires.35 The underground fires also cause subsidence (collapse of surface land), leading to
deaths and loss of homes.36
18.
During the Soviet era, there was extensive pollution in the city of Sumgait, Azerbaijan
from mining, oil and gas extraction and chemical production. 37 Sumgait was identified not
only as one of the most contaminated places in Azerbaijan but one of the most polluted places
on Earth.38 Residents suffer from high levels of lung cancer and breast cancer. 39 A
remediation project financed by the European Commission cleaned up a site that was
contaminated with benzo(a)pyrene, benzene, and polychlorinated biphenyls (PCBs), among
other toxic substances. Contaminated soil was removed and replaced with clean soil and
fertilizers, followed by the planting of 1,200 trees native to the region. The area is now a
public park located near a beach.40
19.
Ahvaz, Iran ranks as one of the most polluted cities of the world in terms of particulate
matter concentrations. Annual concentrations are many times higher than the guidelines
established by the World Health Organization for good air quality. 41 Exposure to these
excessively high levels of particulates causes heart disease, stroke, respiratory illnesses and
cancer, leading to thousands of premature mortalities in Ahvaz every year. 42 Poor air quality
in Ahvaz is also linked to premature births and low birth weight. 43
20.
Air quality in Jakarta, Indonesia, is among the worst in the world capi al ci ie .
Emissions from coal-fired power plants and motor vehicles create significant health risks to
its residents, causing an estimated 7,390 deaths each year. 44 Covid-19 has exacerbated this
already grim picture. An American study found that a 1µg/m³ increase in PM2.5 was
a ocia ed i h an 8% increa e in Co id-19 dea h ra e .45 The Government of Indonesia and
the Province of Jakarta have both made efforts to reduce air pollution in Jakarta including
ambient air quality standards, emissions regulations and monitoring requirements for
industries, investments in renewable energy, and efforts to curb open waste burning and
forest clearing. However, a lack of implementation and enforcement has limited the
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effectiveness of these measures.46 In 2021, following a lawsuit brought by local residents, an
Indonesian court found a violation of the right to clean air and ordered governments to take
immediate action to improve air quality in Jakarta. 47
21.
Pollution affecting communities near the massive Karachaganak oil field in
Kazakhstan has been a concern for many decades.48 Residents of Berezovka complained
about gas flaring, sulphur smells and pollution, indicating that they and their children were
suffering from breathing difficulties, skin rashes, nosebleeds, headaches, and other health
ailments.49 The oil field is operated by Karachaganak Petroleum Operating BV, an
international consortium comprised of Shell (the Netherlands), ENI (Italy), Chevron (US),
Lukoil (Russia) and KazMunaiGaz (Kazakhstan). Businesses operating at Karachaganak
routinely violated emission standards and were fined millions of dollars.
22.
In 2008, the Supreme Court of Kazakhstan ruled that residents of Berezovka were
entitled to information about emissions from Karachaganak that had been withheld as
confidential business information. On November 28, 2014, as a result of toxic emissions
from an accident at Karachaganak, 25 children from Berezovka suffered severe medical
problems, some of which continue to the present day. A number of these children were
diagnosed with toxic encephalopathy, a range of brain dysfunctions caused by exposure to
toxic chemicals.50 These events, combined with pressure from the community and
international organizations, led to the relocation of the entire community of Berezovka to a
nearby village called Aksai, over a period of three years from 2015-2017.51 Hydrogen
sulphide emissions from Karachaganak are also linked to high levels of cardiovascular
disease in nearby communities.52
23.
The small island State of Nauru has endured massive environmental degradation
caused by phosphate mining.53 As one scholar explained, the hi or of hi co n r pre en
the stark plight of a people whose verdant island home, once known as Pleasant Island, has
been ran formed b mining in o a carred a eland. 54 A century of phosphate mining on
Nauru has created an extreme health crisis for its inhabitants, including cadmium poisoning
due to the contamination of groundwater and high rates of diabetes due to loss of traditional
foods and agricultural lands.55 In 1989, Nauru took legal action against Australia in
the International Court of Justice regarding Australia's mishandling of the administration of
the island, with an emphasis on Australia's failure to remedy the environmental damage
caused by phosphate mining. The litigation led to an out-of-court settlement to rehabilitate
the mined-out areas of Nauru.56 A similarly bleak scenario for Indigenous peoples has
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York: Springer.
Anghie, A. 1993, Heart of my home: colonialism, environmental damage, and the Nauru case ,
Harvard International Law Journal, no. 2, p. 445-506 at 446.
The Australian Lawyers Alliance 2017, letter to the Parliament of Australia, "Urgent: risk of
cadmium poisoning on Nauru", 24 February.
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occurred because of phosphate mining on Banaba Island in Kiribati, as the entire population
was coerced into relocating to an island in Fiji.57
24.
The Kim Kim River is one of the most polluted rivers in Malaysia.58 In 2019, there
was a terrible incident of hazardous waste being dumped into the river near several schools
in Pasir Gudang. More than 5,000 children suffered breathing difficulties, nausea, vomiting
and dizziness because of exposure to toxic chemicals including acrylonitrile, benzene,
hydrogen chloride, methane, toluene, xylene, ethylbenzene and d-limonene.59 Another study
confirmed high concentrations of polycyclic aromatic hydrocarbons on the surface of the
Kim Kim River, raising the risk of cancer.60 The long-term effects of these toxic exposures
are unknown, but must be placed in the context of recurring pollution problems in this region
of Malaysia. Similarly, illegal dumping of toxic waste containing lead from a battery
recycling facility in Jenjarom, Malaysia, jeopardized the health of thousands of children in
the area.61
25.
The Aral Sea region is widely regarded as an ecological disaster, especially in
Kazakhstan and Uzbekistan. Levels of toxic substances, including dioxins and betahe achloroc clohe ane ( -HCH), in omen brea milk and children blood are among
the highest ever documented.62 Children in the Aral Sea region suffer from a range of
conditions caused by exposure to toxic substances, including impacts on brain and motor
skill development, respiratory illnesses, anaemia, diarrheal diseases, hypercalciuria and renal
tubular dysfunction. Muynak (Uzbekistan) has among the highest estimated prevalence rates
of childhood anaemia in the world.63 Children are also suffering from growth retardation,
heart disease and kidney disease. Adults suffer from elevated rates of cancer, including liver,
oesophageal, lung and stomach cancer.64 The dramatic shrinkage of the Aral Sea has
increased salt concentration in the water tenfold, while also contributing to massive dust
storms that wreak havoc on air quality. Perhaps not surprisingly, surveys show that the
majority of people in this region believe the environmental disaster is contributing to their
poor health and would like to emigrate.65
26.
As is the case for other countries in South Asia, air pollution is a terrible problem in
Pakistan. Pakistan experienced a sharp rise in air pollution levels since 2010 and now endures
very high PM2.5 concentrations.66 Air pollution causes approximately 235,700 premature
deaths annually in Pakistan from heart disease, stroke, respiratory illnesses and cancer. 67
Vehicles on the road in Lahore doubled between 2012 and 2019, the number of industrial
facilities grew to more than 15,000, and there is some transboundary pollution from India.
57

58

59

60

61

62

63

64

65
66

67

9

M. Treag , 2021, Fligh of he friga e bird: Ocean Island, phosphate mining and Project Banaba ,
Journal of Human Rights and the Environment, 12,1: 103-32.
Ibrahim MF, Hod R, Toha HR, Mohammed Nawi A, Idris IB, Mohd Yusoff H, Sahani M. The
Impacts of Illegal Toxic Waste Dumping on Children's Health: A Review and Case Study from Pasir
Gudang, Malaysia. Int J Environ Res Public Health. 2021 Feb 24; 18(5): 2221.
R. Abdullah, 2020, Mala ia: Repor on Children En ironmen al Heal h, Rev. Environ. Health
35,1: 49-52.

Keshavarzifard, M.; Zakaria, M.P.; Keshavarzifard, S.; Sharifi, R. Distributions,
Composition Patterns, Sources and Potential Toxicity of Polycyclic Aromatic
Hydrocarbons (PAHs) Pollution in Surface Sediments from the Kim Kim River and Segget
River, Peninsula Malaysia. Available online: http://www.pertanika.upm.edu.my/
R. Abdullah, 2020, Mala ia: Repor on Children En ironmen al Heal h, Rev. Environ. Health
35,1: 49-52.
Crighton EJ, Barwin L, Small I, Upshur R. What have we learned? A review of the literature on
children's health and the environment in the Aral Sea area. Int J Public Health. 2011; 56(2): 125138.
All preceding information in this paragraph is from Crighton EJ, Barwin L, Small I, Upshur R. What
have we learned? A review of the literature on children's health and the environment in the Aral Sea
area. Int J Public Health. 2011; 56(2): 125-138.
Wæhler TA, Dietrichs ES. The vanishing Aral Sea: health consequences of an environmental
disaster. Tidsskr Nor Laegeforen. 2017 Oct 2; 137(18).
Ibid.
M.M. Majeed and A Munir, 2020, Paki an: co n r repor on children heal h. Rev. Environ.
Health 35,1: 57-63.
State of Global Air Quality, 2020, https://www.stateofglobalair.org/data/#/health/plot

Annex 1 to A/HRC/49/53

Over a 5-year period, the average annual levels of fine particles (PM 2.5) in Lahore were 14
times higher than the WHO air quality guidelines. In 2016, a severe smog episode occurred
in Lahore, with nitrogen oxide levels 17 times higher than usual, causing a range of adverse
health effects. Hundreds of people suffered such severe eye irritation from the smog that they
went to local hospitals for treatment. 68 Scientists wrote that Lahore has once again been
engulfed by a disturbingly heavy blanket of smog, shrouding the entire city and taking a toll
on people li e . 69
27.
Chromite mining in the Sukinda Valley produces the majority of chromite in India
but comes at a high cost for residents of the valley because chromite mining causes the
contamination of groundwater with hexavalent chromium, a known carcinogen.70 The mining
proce al o ca e ele a ed le el of air poll ion, harming people heal h and leading
researchers to describe the region as one of the most polluted places in the world.71
28.
In 1998, a massive volume of lead-contaminated mine tailings spilled into Klity Creek
in Kanchanaburi Province, Thailand. Children in nearby villages were exposed to lead
through water, food and soil. All children who were subsequently tested were suffering from
blood lead levels above 10 microg/dl, the recommended threshold for government
intervention. These children frequently reported nausea, vomiting, abdominal pain,
constipation, concentration problems, muscle pains, headaches, insomnia, and memory loss,
all of which are symptoms of lead poisoning.72 Blood lead levels were associated with
substantially lower IQ levels compared to non-exposed children, leading researchers to
concl de ha The children in this study who were exposed to environmental lead had an
accumulation of lead in their bodies. This resulted in a great impact on intellectual
de elopmen . 73
29.
Residents in the Klity Creek area filed lawsuits seeking remediation because the
government was relying on natural regeneration, which was not working. 74 The Supreme
Court of Thailand ruled in favour of the villagers in 2013, ordering the government to reduce
levels of lead contamination to acceptable levels in water, sediment, aquatic animals, soil,
and vegetation in and around the creek. In 2016, 18 years after the spill, lead concentrations
in the affected waters and sediments were still extremely high. Researchers determined that
this was because lead was continuing to leak out of the tailings ponds into surrounding waters
and soils. The budget for the restoration project is $US15 million, and all stakeholders agree
ha remedia ion arge
ill no be ea il achie ed. E per ha e concl ded ha in order to
achieve the remedial action goal ordered by the court, proper tailing ponds management is
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impera i e. 75 In the meantime, villagers continue to drink water and eat fish contaminated
with lead because their options are limited.

Eastern Europe
30.
Skopje, North Macedonia is one of the most polluted cities in Eastern Europe, and
ha hi oricall e perienced freq en epi ode of hea poll ion . 76 Annual concentrations
of fine par ic la e ma er (58 g/m3) are more than double the European Union (EU) annual
limi al e (25 g/m3) and more than ten times higher than the limit recommended by the
World Heal h Organi a ion (5 g/m3). Skopje has a large number of industrial facilities, high
traffic volumes, and relies heavily on biomass burning. In recent years, the 24 hour EU limit
was exceeded on 77% of days.77 Air pollution reduces the average life expectancy of the
residents of Skopje by 2 to 3 years. 78 In 2012, long-term exposure to fine particulate matter
in Skopje caused an estimated 1,200 premature deaths, 1,500 hospital admissions and costs
of between 570 million euros and 1.47 billion euros. 79 Complying with the EU air quality
directive for fine particulate matter would slash these figures in half. 80
31.
Thirty- i of E rope 50 mo poll ed ci ie are loca ed in Poland, largel a a re l
of coal-fired power plants and residential heating with wood and coal. 81 Air quality is
particularly bad in Silesia, where exposure to elevated levels of particulate matter,
benzo(a)pyrene and other toxic substances has contributed to significantly shorter life
expectancy for both men and women. 82 Mining and smelting in Silesia have discharged so
much lead, cadmium, zinc and other heavy metals that soils are contaminated to the point
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where vegetables grown in allotment gardens pose a significant health risk to their
consumers.83
32.
Estonia is among the largest per-capita emitters of CO2 in the European Union (EU)
and one of the most carbon-intensive economies in the OECD, with over 90 per cent of
E onia greenho e ga emi ion from b rning oil hale for elec rici . 84 Oil shale is the
primary contributor to extensive contamination of ground and surface water supplies, soil,
and harm to the health of residents in the mining region of Ida-Viru county. As of 2017,
Estonia generated 35 times the EU average in hazardous waste per capita, predominantly
because of the oil shale industry. 85 The levels at which oil shale residue has accumulated in
some Estonian landfills has resulted in risks of self-ignition and leaching, with consequent
negative impacts on air quality and groundwater. 86 The city of Kohtla-Järve in Ida-Viru often
has to deal with elevated concentrations of hydrogen sulfide and sulfur dioxide in the air due
to its location downwind from a major shale oil processing facility. 87 Wastewater from the
shale oil mines has altered the chemical composition of both the surface water and
groundwater, with high sulphate concentrations being of particular concern. 88 A government
study on the health impacts of the oil shale sector concluded that the overall health of
residents of Ida-Vir co n i or e han people li ing el e here in E onia, principall
d e o en ironmen al poll ion origina ing from he oil hale ec or .89 Because of poor air
quality, the rates of respiratory disorders diagnosed in children and mortality from heart
disease are higher.90 Rates of lung cancer are higher in the oil shale regions of Estonia than
elsewhere in the country.91 Compared to individuals from non-industrial areas in Estonia,
residents of Ida-Viru more frequently reported wheezing, chest tightness, shortness of breath,
asthma attacks, long-term coughs, hypertension, heart disease, stroke, and diabetes. The life
expectancy of a child born in Ida-Viru is four years shorter than a child born elsewhere in
E onia. Worker in he oil hale ec or e perience m ch higher le el of re pira or
di ea e , h per en ion, roke, hear di ea e and diabe e . 92
33.
Slavonski Brod is a city of 60,000 people in eastern Croatia near the border with
Bosnia and Herzegovina. Air quality in Slavonski Brod is notoriously poor, especially in the
winter months, when particulate levels have reached as high as 240 g/m3, sixteen times
higher than the short-term limit recommended by the World Health Organization.93 The main
sources of particulate matter (∼45%) in Slavonski Brod are an oil refinery across the border
in a Bosnia and Herzegovina and domestic heating, while vehicle traffic makes a minor
contribution. The primary source of sulfur dioxide (99%) and nitrogen oxides (∼80%) is the
oil refinery, while traffic contributes the remainder of the nitrogen oxide emissions. The oil
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refinery also is a major source of toxic hydrogen sulfide emissions. 94 In 2008, an accident
contaminated thi comm ni
drinking a er ppl i h hea oil. Re iden complained
of symptoms such as diarrhoea, stomach cramps, vomiting, rashes, eye burning, chills, and
gastric disorders.95
34.
Plovdiv, Bulgaria is a pollution hotspot, with poor air quality, contaminated water,
and soils polluted by heavy metals including lead, zinc, cadmium and mercury. In 2008,
Plovdiv was ranked as the worst European city for air quality, while a 2019 report by the
European Environment Agency noted that levels of particulate matter still exceeded
European Union limits.96 Major sources of pollution include heavy industry, traffic and the
large KCM lead-zinc smelter near Plovdiv. 97 In 2019, exposure to particulate matter caused
an estimated 10,600 premature deaths in Bulgaria. 98
35.
A major water and soil pollution problem in Hungary involves unremediated
contaminated sites created by heavy industry and Soviet military bases. Toxic chemicals
deposited without proper containment seep into the ground and reach aquifers, contaminating
drinking water and potentially violating the human rights to a healthy environment and
health. The Ombudsman for Future Generations found that such violations occurred when
the state failed to abate such pollution in an effective way.99 The National Remediation
Program, which provides financial resources from the central budget to remediate
contaminated sites, could be a major tool to mitigate pollution originating from historical
environmental damage. The effectiveness of this program is, however, constrained due to
limited resources. The Ombudsman for Future Generations issued a package of legislative
recommendations on environmental liability to boost the effectiveness of the program and
prevent future contaminated sites.100
36.
Coal mining, coal-fired power plants and associated infrastructure have caused the
relocation of more than 100 communities and 90,000 people in the Czech Republic since
1949. Since achieving independence in 1989, the Czech Republic has required reductions in
pollution from coal-fired power plants and has set some limits on coal mining. However, air
pollution continues to threaten human health. A study published in 2014 found that coal-fired
power plants tended to be located in regions with higher proportions of ethnic minorities and
people with less education.101 Residents of these regions suffered from the highest
concentrations of air pollution, higher levels of infant mortality and lower life expectancy. 102
Ostrava, the third largest city in the Czech Republic, is the most polluted city in the country
and one of the most polluted in the European Union. 103 Coal mining, the use of coal to
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generate electricity, domestic heating, steel production, chemical plants and heavy industry
are to blame. Toxic substances of particular concern are particulate matter, benzene, and
benzo[a]pyrene, which are contributing to high levels of infant mortality, bronchitis, heart
disease and lung cancer, as well as premature deaths. 104

Latin America and the Caribbean
37.
Colombia ma i e El Cerrejon open-pit coal mine has had devastating consequences
for neighbouring Wayuú Indigenous communities. According to the Constitutional Court of
Colombia, the mining operations have caused: emission of large volumes of hazardous air
pollution (including fine particulate matter, nitrogen oxides, polycyclic aromatic
hydrocarbons, sulphur, chromium, copper and zinc) in excess of Colombian standards and
WHO guidelines; noise pollution exceeding Colombian standards; and damage,
contamination and exhaustion of the local water supply. 105 Residents near the mine suffer
from high rates of respiratory illness and have elevated levels of toxic substances in their
blood. Transnational mining companies have generated billions of dollars in revenue at El
Cerrejon, but adjacent Wayuú communities live in extreme poverty. For example, roughly
half of Wayuú children suffer from malnutrition and stunting.106 Workers at El Cerrejon also
face elevated risks due to exposures to toxic substances. 107
38.
The Vaca Muerta oil and gas megaproject in Argentina is causing a huge amount of
environmental destruction in the Province of Neuquén. Fracking for oil and gas consumes
vast quantities of water. Yet Argen ina Second Na ionall De ermined Con rib ion nder
the Paris Agreement identifies major concerns about potential water shortages, droughts and
desertification in the Vaca Muerta region.108 Fracking has caused earthquakes and discharged
immense volumes of toxic substances into the air, water and soil. Particularly impacted are
the Mapuche Indigenous peoples of Neuquén. Water that flows to the surface from oil and
gas wells, called produced water or production water, can contain a wide range of toxic
chemicals, from heavy metals to polycyclic aromatic hydrocarbons. These substances can
contaminate groundwater. Potential health impacts of fracking include respiratory illnesses,
heart disease and cancer, including childhood leukaemia.109 In 2018 the UN Committee on
Economic, Social and Cultural Rights warned Argentina about the potential climate change
impacts of Vaca Muerta: "The total exploitation, with hydraulic fracturing, of all the shale
gas reserves would consume a significant percentage of the global carbon budget to achieve
the goal of a 1.5 degrees Celsius warming".110 On that basis, the Committee recommended
that Argentine should reconsider the exploitation of unconventional hydrocarbons in the
Vaca Muerta region.

104

105
106

107

108

109

110

Ji k V, Machac ka O, Mi ro H, Tom ek I, lach o H, Jano o J, Velick H, Jano V. Air
Pollution and Potential Health Risk in Ostrava Region - a Review. Cent Eur J Public Health. 2016
Dec; 24 Suppl: S4S17. doi: 10.21101/cejph.a4533. PMID: 28160532.

Mariluz Uriana Ipuana and Yasmin Uriana, Constitutional Court of Colombia, Decision T614, 16 December, 2019.
Russell EA, Daza Atehortua C, Attia SL, Genisca AE, Palomino Rodriguez A, Headrick A, Solano L,
Camp EA, Galvis AM, Crouse HL, Thomas JA. Childhood malnutrition within the indigenous
Wayuú children of northern Colombia. Glob Public Health. 2020 Jun; 15(6): 905-917. doi:
10.1080/17441692.2020.1712448. Epub 2020 Jan 16.
León-Mejía G, Espitia-Pérez L, Hoyos-Giraldo LS, Da Silva J, Hartmann A, Henriques JA, Quintana
M. Assessment of DNA damage in coal open-cast mining workers using the cytokinesis-blocked
micronucleus test and the comet assay. Sci Total Environ. 2011 Jan 15; 409(4): 686-91. doi:
10.1016/j.scitotenv.2010.10.049. PMID: 21215992.
Ministry of Environment and Sustainable Development (Argentina), 2020, Second Nationally
Determined Contribution. See
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Argentina%20Second/Argentina_Segu
nda%20Contribución%20Nacional.pdf
Wollin, Klaus-Michael et al. Cri ical e al a ion of h man heal h ri k d e o h dra lic frac ring in
natural gas and pe role m prod c ion. Archives of Toxicology vol. 94,4 (2020): 967-1016.
doi:10.1007/s00204-020-02758-7

E/C.12/ARG/CO/4 (1 November 2018), para. 13.
14

A/76/21024545

39.
Despite being a global environmental leader, Costa Rica is also a leader in the use of
toxic pesticides in its agricultural sector. Residents living in banana growing regions are
exposed to a variety of pesticides including fungicides (e.g., mancozeb), insecticides (e.g.,
chlorpyrifos, cypermethrin), and herbicides (e.g., 2,4-D). Of particular concern is the
continued use of mancozeb via aerial spraying on banana plantations. The EU banned
mancozeb due to concerns that it may cause thyroid problems and neurodegenerative
diseases. Talamanca, in the Limón Province, is a relatively underdeveloped region of Costa
Rica with large Afro-descendant and Indigenous populations. High concentrations of
ethylene thiourea, a metabolite of mancozeb, has been found in the urine of children living
near banana plantations in Talamanca. These children suffer from a host of
neurodevelopmental problems including impaired memory, poor visual motor coordination,
poor verbal learning, reduced ability to discriminate between colours, oppositional disorders
and cognitive challenges, such as inattention.111 In Matina, not far from Talamanca, pregnant
women living near banana and plantain plantations have elevated levels of ethylene thiourea,
posing a risk to the neurological development of their unborn babies. 112 Prenatal pesticide
exposure also jeopardizes respiratory health, with higher levels of exposure during pregnancy
linked to higher risks of respiratory infections in the first year of life. 113
40.
In El Salvador, a lead battery recycling plant caused the government to declare a state
of environmental emergency. Located in Sitio del Niño, in the municipality of San Juan
Opico, this facility caused extensive air, soil and water contamination. The most adversely
affected persons were children in the community. Although some actions have been taken by
the government, it is estimated that a comprehensive clean-up and rehabilitation project
would cost more than $US 55 million, which the State says is not available. 114 Approximately
200 people with chronic lead poisoning have been treated, with blood lead levels for the vast
majority returning to safe levels.115
41.
The Atoyac and Santiago River basins in Mexico both suffer from extreme levels of
industrial pollution, jeopardizing the health and human rights of residents in these
watersheds.116 The Atoyac River is home to approximately two million people and hosts more
than 20,000 textile, petrochemical, automobile, agriculture and food businesses. 117 Water
q ali in he o ri er i cla ified a e remel poor, or e en dead . 118 High levels of
cancer biomarkers in children, high prevalence of gastrointestinal diseases, kidney failure,
osteoporosis, cardiovascular disorders, poor cognitive development in children and poor
organ development have all been linked with the consumption and use of heavily
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contaminated water by local residents. 119 Further, the mortality rate for cancer in the basin is
13.5 ime higher han Me ico na ional a erage. In re pon e o a erie of complain from
local organi a ion , in 2017 Me ico independent human rights institution issued a report
recommending that governments take urgent action to clean up the Atoyac River. 120 In 2021
the area was declared an Environmental and Health Emergency Region, under the National
Strategic Programmes on Toxic Substances and Polluting Processes (Programas Nacionales
Estratégicos de Agentes Tóxicos y Procesos Contaminantes) that focus on health and
water.121 The Santiago River watershed is the subject of a recent decision of the InterAmerican Commission on Human Rights requesting that Mexico implement precautionary
measures to protect human rights from being harmed while the Commission adjudicates the
case.122
42.
Piquiá de Baixo is a community of 1,100 people in in the state of Maranhão in northeast Brazil that is suffering from extreme industrial pollution from mining and steel facilities
loca ed in nimaginabl clo e pro imi , meaning righ acro he fenceline for ome
residents.123 The UN Special Rapporteur on Toxics conducted a visit to Piquiá in 2020,
publishing a highly cri ical repor abo he go ernmen fail re o pro ec he h man righ
and health of residents. A study examining the respiratory functions of hundreds of Piquiá
residents found unprecedented levels of impairment, attributable to air pollution from the
neighbouring steel plant.124 The terrible conditions led the Special Rapporteur to support the
comm ni
plea for re e lemen in a loca ion here he air i afe o brea he. 125
43.
Along the western coast of Trinidad and Tobago there is a major concentration of
industrial facilities, including an oil refinery, petrochemical plants, a cement plant, an oil
shipping facility and iron and steel plants. Fossil fuel burning, gas flaring, and oil spills are
causing very high levels of polycyclic aromatic hydrocarbons in the environment, posing a
ri k of cancer. A a re l , cien i concl ded ha he general pop la ion i e po ed o
high cancer ri k from he con mp ion of eafood deri ed from hi coa al area . 126 There
have been hundreds of oil spills in the Gulf of Paria in recent years, including a major spill
in 2021, with devastating consequences for the health, livelihoods and human rights of fisher
folk in the area.127 Beaches and rivers in this same area are suffering extremely high levels of
faecal contamina ion, rai ing he ri k of di ea e. A recen
d concl ded ha The high
incident (sic) of faecal pollution of water bodies in Trinidad associated with human and bird
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faecal pollution is particularly alarming and represents a serious public health risk on the
island. 128
44.
Artisanal and small-scale gold mining is creating an environmental health disaster in
Suriname, with thousands of kilograms of toxic mercury entering aquatic environments and
the atmosphere annually.129 The mercury bioaccumulates in the food chain and then poisons
people who eat fish caught in local rivers and streams. Individuals in poor, predominantly
Indigenous communities in Suriname that are downstream from mining activities and
dependent upon local fish as a major element of their diets are the hardest hit. Hair samples
taken from residents of Puleowime, for example, indicate mercury levels 10 to 20 times
higher than what is considered safe.130 These individuals display symptoms of neurological
disorders caused by mercury exposure. New-borns in the community likely suffered prenatal
damage due to mercury poisoning. 131
45.
Coastal oil development has devastating consequences for artisanal and small-scale
fishers, including displacement, habitat destruction, pollution, reduced catches and the lack
of a fair share of benefits from oil development.132 Unmaintained oil infrastructure in
Venezuela is resulting in thousands of oil spills annually, from minor to catastrophic. 133 In
recent years major oil spills have occurred at the Paraguaná refinery complex, Pirial de Punta
de Mata in Monangas State, Rio Seco, and the El Palito refinery in Carabobo State, releasing
oil into Morrocoy National Park. Oil spills can be disastrous for the health, livelihoods,
culture and human rights of persons living in coastal communities. Fish and shellfish can be
contaminated, threatening an important food source. Exposure to toxic oil can cause
symptoms including trouble breathing, heart problems, headaches, and irritated eyes. Women
may be disproportionately affected, because they often spend more time in the water than
men, are more likely to be excluded from social safety nets, and the shellfish they often
collect tend to accumulate toxic substances.134 The Paraguaná Peninsula in Venezuela is
home o one of he orld large oil refinerie , genera ing ma i e ol me of air and a er
pollution, including polycyclic aromatic hydrocarbons, oil spills, particulate matter, sulfur
compounds and heavy metals (e.g. cadmium, lead and mercury). The high levels of pollution
are contaminating fish and other aquatic species, posing a risk to coastal communities that
depend on them for food and livelihoods.135

Bridgemohan RSH, Bachoon DS, Wang Y, Bridgemohan P, Mutiti C, Ramsubhag A. Identifying the primary
sources of faecal contamination along the beaches and rivers of Trinidad. J Water Health. 2020 Apr;18(2):229-238.
129 Ouboter PE, Landburg G, Satnarain GU, Starke SY, Nanden I, Simon-Friedt B, Hawkins WB, Taylor R, Lichtveld
MY, Harville E, Wickliffe JK. Mercury Levels in Women and Children from Interior Villages in Suriname, South
America. Int J Environ Res Public Health. 2018 May 17; 15(5): 1007.
130 Daniel Peplow & Sarah A g
ine. Ne rological abnormali ie in a merc r e po ed pop la ion among indigeno
Wayana in Southeast Suriname. En i on Sci P oce Im ac . 16, no. 10 (2014). 2415-2422.
131 Gai ree K Balde
ingh e al. Prena al Merc r E po re in Pregnan Women from Suriname's Interior and Its
Effec on Bir h O come . Int J Environ Res Public Health. 17, no. 11 (2020). 4032. Jeffrey K Wickliffe et al.
E po re o o al and me h lmerc r among pregnan omen in S riname: o rce and p blic heal h implica ion . J
Expo Sci Environ Epidemiol. 31, no. 1 (2021). 117-125.
132
Nathan Andrews, Nathan J. Bennett, Philippe Le Billon, Stephanie J. Green, Andrés M. Cisneros-Montemayor,
Sandra Amongin, Noella J. Gra , U. Ra hid S maila, 2021, Oil, fi herie and coa al comm nities: A review of
impac on he en ironmen , li elihood , pace and go ernance, Energy Research & Social Science, 75: 102009,
https://doi.org/10.1016/j.erss.2021.102009.
133
PROVEA. (2020, October 1). PDVSA spilled at least 866,722.85 barrels of oil into the environment between 2010
and 2018. Hearts on Venezuela. http://www.heartsonvenezuela.com/pdvsa-spilled-at-least-866722-85-barrels-ofoil-into-the-environment-between-2010-and-2018/
134
de Oliveira Estevo, M., Lopes, P. F. M., de Oliveira Júnior, J. G. C., Junqueira, A. B., de Oliveira Santos, A. P., da
Silva Lima, J. A., Malhado, A. C. M., Ladle, R. J., & Campos-Silva, J. V. (2021). Immediate social and
economic impacts of a major oil spill on Brazilian coastal fishing communities. Marine Pollution Bulletin, 164
(December 2020). https://doi.org/10.1016/j.marpolbul.2021.111984
135 Croquer A, Bone D, Bastidas C, Ramos R, García E. Monitoring coastal pollution associated with the largest oil
refinery complex of Venezuela. PeerJ. 2016 Jun 23; 4: e2171. doi: 10.7717/peerj.2171. PMID: 27375970; PMCID:
PMC4928465.
128

17

Annex 1 to A/HRC/49/53

46.
One of the largest garbage dumps in the western hemisphere is found in Zone 3 of
Guatemala City, the capital of Guatemala. Thousands of people work in the dump under
extremely difficult conditions, looking for discarded items with value, such as recyclable
materials, food, and household goods.136 The following health issues are common to persons
living in and/or working in large open garbage dumps: coughing, shortness of breath, asthma,
burning in the eyes, itching, nausea, weight loss, anaemia, abdominal pains, chronic
headaches, dengue fever, helminthiasis, hepatitis, tuberculosis, cholera and mental health
problems.137 There have been periodic landslides and fires in the Zone 3 garbage dump that
have caused deaths and injuries.138 A civil society organization called Safe Passage is working
to provide children who live in and around the Zone 3 garbage dump with educational
opportunities and access to health care.139

Western Europe and North America
47.
People of African descent living in Flint, Michigan were poisoned by lead in their
drinking water because of government negligence rooted in racism. 140 Although only 14
percen of Michigan pop la ion i Black, o er 56 percen of Flin re iden are black, and
the share of the population living below the poverty line is over 40 percent in Flint versus 17
percent in the State as a whole. In 2014, city officials switched the source of drinking water
in an attempt to save money. Because of problems with faecal contamination of the water
supply, extra chlorine was added. This led to increased corrosion of aging water pipes, which
leached lead into drinking water. According to the World Health Organization, there is no
safe level of lead exposure. Children and pregnant women are especially vulnerable to its
adverse health impacts. Elevated lead levels have been detected in children in Flint.141
Childhood exposure to lead is associated with various neurodevelopmental effects, mortality,
impaired renal function, hypertension, impaired fertility and adverse pregnancy outcomes.
For months after high lead levels were first measured in Flin
a er, authorities continued
to assert that the tap water was safe to drink. Not until 2016 was a state of emergency
declared. Thousands of children in Flint suffered harm. Unfortunately, the disaster in Flint is
not an isolated incident. Lead contamination of drinking water in the United States is a
systemic problem, with disproportionate exposure suffered by people of colour and lowincome communities.142
48.
Residents of Jobos Bay, a predominantly Black community in Puerto Rico (United
States of America), bear the brunt of high levels of air pollution from nearby power plants,
including the Aguirre Power Complex, which burns diesel and bunker oil, and the AES coalfired power plant. There are also high levels of PCBs in the soil, an artefact of heavy
industrialization at a time of low environmental standards. 143 According o one cholar, he
lack of access to and often the outright denial of community participation in decisions
ha affec re iden
ecolog and q ali of life highlights how the government and
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corpora ion
ema icall de al e local kno ledge, c l ral iden i , and eco
em . 144
Former Special Rapporteur on extreme poverty and human rights, Philip Alston, reported
mee ing i h people in he So h of P er o Rico li ing next to a mountain of completely
npro ec ed coal a h hich rain do n pon hem bringing illne , di abili and dea h. 145
49.
Ella Kissi-Debrah was a child who lived near a major road in Lewisham (South
London, United Kingdom). For most of her short life she was exposed to high levels of
traffic-related air pollution, especially nitrogen dioxide (NO 2) and particulate matter (PM).
She passed away at the age of nine, on 15 February 2013. After hearing extensive evidence
from medical and pollution experts, a coroner inq e in o he ca e of her dea h concluded
ha Ella died of a hma con rib ed o b e po re o e ce i e air poll ion . 146 This
marked the first time ever that a coroner has identified air pollution as a contributory cause
of a specific indi id al illness and death.147 Subsequently, researchers studying air quality
and health impacts in South London found that short-term increases in exposure to NO 2,
PM10 and PM2.5 were associated with increases in the daily number of doctor visits related to
respiratory problems and inhaler prescriptions. 148 This relationship between pollution and
breathing difficulties is particularly pronounced in children.
50.
Port Arthur, Texas, is severely impacted by air pollution emitted by the many
refineries and chemical plants in the area, including the largest refinery in the United States
of America, owned by Saudi Aramco. Many of the largest emitters of benzene, a known
carcinogen, in the USA are located in Port Arthur. Local residents are also exposed to
elevated levels of other toxic chemicals including chloroform, 1,2-dichloroethane, 1,2dibromoethane, and 1,1,2-tetrachloroethane. In 2018, the top toxic air pollutants emitted by
weight in Jefferson County were nitrate compounds (2,719,009 lbs), picric acid (1,323,965
lbs), n-hexane (1,086,958 lbs), ethylene (1,008,816 lbs), hydrogen cyanide (841,817 lbs),
ammonia (828,867 lbs), 2,4-dinitrophenol (709,284 lbs), propylene (465,494 lbs), 1,3butadiene (322,505 lbs), and benzene (322,505 lbs).149 In 2002, a federal judge sentenced two
Port Arthur and Port Neches chemical plant operators to 3 years in prison for their role in
heir plan e ceedingl high ben ene emi ion . 150 Staggering amounts of pollutants are
emitted during maintenance, accidents, unexpected events, and start-up activities. For
example, in 2010, an Exxon oil tanker spilled 462,000 gallons of crude oil into the SabineNeches Canal, forcing the evacuation of 136 Port Arthur residents. 151 The Texas Cancer
Registry shows that African Americans in Jefferson County have ~15% higher rates of cancer
and ~40% higher mortality from cancer than the average Texan. 152 Residents suffer from
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asthma and are hospitalized for chronic obstructive pulmonary disease at twice the rate of
other Texans.153
51.
Due to the geographical location of Greece, thousands of migrants and refugees from
a variety of different countries arrive every year, necessitating the construction of temporary
and permanent camps. After a fire at the Moria camp, the Greek government hastily built a
temporary migrant camp called Mavrovouni on the island of Lesbos, Greece. The land had
been used as a firing range from 1926 until 2020, resulting in high levels of lead
contamination.154 Human Rights Watch and other CSOs raised concerns that the potential
exposure to lead made this a highly unsuitable, even dangerous place for a migrant camp. 155
As noted earlier, there are no safe levels of lead, as any exposure can lead to irreversible
health problems, with potentially severe lifelong consequences for babies and children.156
Exposure during pregnancy can result in stillbirth, miscarriage, and low birth weight, and can
negatively affect foetal brain development. At least 118 pregnant women and 2,552 children
were at the Mavrovouni camp as of November 2020, according to government data.157
52.
It is encouraging that the total number of deaths caused by air pollution in Germany
has fallen from 64,600 in 1990 to 29,300 in 2019.158 However, Germany continues to depend
heavily on coal for electricity, generating air pollution that contrib e ann all o 20
percent of premature deaths, 1800 cases of chronic bronchitis, 1810 hospital admissions, and
79 000 a hma a ack in children .159 One of the largest coal mining regions in Europe is the
Rheinischen lignite zone in Germany. Since the beginning of the 20th century, more than 370
villages in Germany that were home to a total of approximately 120,000 inhabitants have
been relocated due to open-pit lignite mining.160 In 2020, the decision was made to relocate
another five villages (Keyenberg, Kuckum, Unter- and Oberwestrich and Beverath) and their
1,600 residents to expand mining operations. The health of people living in communities
adjacent to the mining operations is jeopardized by air pollution, which often exceeds legal
limits set by the European Union.161 In 2021, the European Court of Justice concluded that
German
ema icall and per i en l
iola ed he ann al limi for ni rogen dio ide in
26 zones including the Rhineland mining area.162
53.
Asubpeechoseewagong Netum Anishinabek, also known as the Grassy Narrows First
Nation, is an Indigenous community in Ontario, Canada. During the 1960s and 1970s, the
Dryden Chemical Company discharged at least 9,000 kilograms of mercury into the
Wabigoon-English River system, causing elevated levels of mercury in the river and
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throughout surrounding ecosystems, with devastating consequences for the main food source,
livelihoods and health of the Asubpeechoseewagong people. In the words of Chief Simon
Fobister Sr., The story of my people, the Grassy Narrows First Nation, weighs heavily on
the collective conscience of Canada. For over half a century, mercury poison has
contaminated the river that is our lifeblood. 163 Studies in the area revealed concentrations of
mercury 130 times higher than comparable river sections upstream. The average meal of fish
(walleye) contained 15 times more than the acceptable daily limit of mercury for adults and
40 times the daily limit for pregnant women and children.164 Nine out of ten members of the
Asubpeechoseewagong First Nation experience symptoms of mercury poisoning, with very
limited health resources for the devastated community. 165 Recent research finds that the high
levels of mercury exposure among Asubpeechoseewagong individuals is linked to
significantly shorter life expectancy.166 The Governments of Canada and Ontario violated the
A bpeecho ee agong people righ o informa ion b
i hholding or mi repre en ing
information about the extent and consequences of the mercury contamination, leading the
community to continue using the contaminated water and eating contaminated fish. 167
54.
In 2017, the Government of Ontario established an $85 million trust to fund
remediation of mercury contamination in the English and Wabigoon Rivers. In 2020, the
Government of Canada announced a framework agreement with Asubpeechoseewagong
Netum Anishinabek to build a care home to help community members affected by mercury.
Canada also invested in water treatment infrastructure upgrades that ended all boil-water
advisories affecting Grassy Narrows First Nation, finall en ring he comm ni
righ o
safe water.

Climate Crisis Sacrifice Zones
55.
For a number of small island developing states (SIDS), including Antigua and
Barbuda, Bahamas, Barbados, Cabo Verde, Comoros, Cuba, Dominica, Dominican Republic,
Fiji, Grenada, Haiti, Jamaica, Kiribati, the Maldives, Marshall Islands, Mauritius,
Micronesia, Nauru, Palau, Papua New Guinea, Saint Kitts and Nevis, Saint Lucia, Saint
Vincent and the Grenadines, Samoa, São Tomé and Príncipe, Seychelles, Solomon Islands,
Timor-Leste, Tonga, Trinidad and Tobago, Tuvalu and Vanuatu, the climate crisis is creating
a new category of sacrifice zones. Communities have been forced to relocate and, in some
cases, entire countries are in jeopardy. In Fiji, the community of Vunidogaloa moved several
kilometers inland from their previous waterfront location because salt water intrusion
contaminated their drinking water and agricultural lands, rising sea levels were inundating
houses and storm surges were increasingly dangerous. Dozens of additional communities in
Fiji are on a waiting list to be relocated. In the United States, the community of Isle de Jean
Charles (Louisiana) received a $US48 million grant to assist in relocation because of the
combined impacts of sea level rise, coastal erosion, floods and hurricanes.
56.
The geographical characteristics of some island States make their entire nations
acutely vulnerable to tropical storms, cyclones, saltwater intrusion and rising sea levels. For
example, the Maldives has an average elevation of less than 2m above sea level. A report by
UNEP in 1989 warned that the Maldives urgently needed assistance to deal with the impacts
163
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of sea level rise and climate change.168 The Maldives has built artificial islands and relocated
people to them.169 In many SIDS, a lack of potable water and a lack of arable land are
exacerbated by the climate crisis, exemplified by the critical situation in Kiribati. 170 People
do not want to leave their homes but increasingly feel as though they have no choice, despite
the fact that they are in no way responsible for the climate crisis. During her visit to the
Maldives, the Special Rapporteur on Cultural Rights was told by a 15 year-old activist: I
fear for he r i al of m co n r . 171 Obviously no one, but particularly no young person,
should have to face such fears.

Conclusion
57.
International human rights law obliges States to work towards achieving
universal enjoyment of the right to a safe, clean, healthy and sustainable environment,
without discrimination, using the maximum available resources, while prioritizing
those most in need. Who are the people most in need? In the environmental context, the
people most in need are those living in sacrifice zones, enduring the worst imaginable
environmental conditions at great cost to their health, dignity, wellbeing and human
rights. Sacrifice zones are frequently linked to poverty, race, and other factors that
often intersect, making disadvantaged communities especially vulnerable.
58.
The idea of lea ing no one behind is at the heart of the 2030 Agenda and the
Sustainable Development Goals. These global initiatives seek to ensure that all people
in all countries enjoy the full realization of their human rights. For example, States
made the follo ing commitment in 2019: We ill endea our to reach the furthest
behind first. 172 There can be no doubt that people living in sacrifice zones are the
furthest behind, and therefore must be prioritized in policy-making and resource
allocation.
59.
People from different groups are left behind for different reasons. Among the
leading reasons are discrimination, exclusion, marginalization, entrenched power
asymmetries and material inequalities. Poorly designed and inadequately implemented
laws and policies, inefficient and improper use of financial resources, as well as policy
gaps fuel persistent environmental injustices leading to sacrifice zones. Unless these root
causes are addressed in both policy and practice, environmental and human rights
interventions will continue to fail to reach those most in need.
60.
Achieving environmental justice for all, through the recognition and
implementation of the right to a safe, clean, healthy and sustainable environment is
essential for rehabilitating sacrifice zones, eradicating poverty, building peaceful and
prosperous societies, and ensuring that no one is left behind on the journe to ards
sustainable development.
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Appendix I. Contributors to research on sacrifice zones
The Special Rapporteur thanks the following contributors to the global online researchathon
(including several classes of graduate students at the University of British Columbia) on nontoxic environments in which to live, work, study and play:
Ab Makalo
Acción Ecológica (Ecuador)
Alexander Sewell (Stakeholder Democracy Network)
Alexandra Martin
Amelia Otto Cutting
Amelia Williams
Andrea Scarpello
Andreii Hvaliuk
Anna Santo
Annabel Steidl
Annie Lalande
Annie Law
Arthur Bledsoe
Arthur Zhang
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Christopher W. DeTar
Chris Thoreau
Claire Ewing
Claire Ross
Clinton Mix
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Denby McDonnell
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Elizabeth Melimopoulos
Emma Arkell
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