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in the Czech Republic. The median intake values for beta-HCH declined from 8.4 ng/kg bw in 1994 to 2.1 ng/kg bw in
2002 (EFSA, 2005). A local diet study from Spain showed elevated daily intakes of 0.1 pg beta-HCH (Urieta et al,
1996). Fish and clam samples from India contained 0.001 and 0.02 mg beta-HCH/kg wet weight respectively (Nair and
Pillai, 1992). Because of the global trade of foodstuffs, feed ingredients and food products from regions with ongoing
or recent use of HCHs, which are supposedly more contaminated, might be imported by countries where technical HCH
has already been phased out.

High levels of beta-HCH levels in food are documented for the Arctic Region (AMAP, 2004). Subsistence foods in
Alaskan communities from the years 1990 to 2001 were analysed for total HCH in order to estimate dietary intakes by
indigenous people. Highest concentrations were found in marine mammals of whale (391 ng/g) and seal (215 ng/g).
High concentrations were documented for walrus, (20 ng/g), whitefish (20 ng/g) and salmon (26 ng/g). Berries
contained 10 ng/g and ducks 7 ng/g (no specification if values referring to whole body or lipid basis reported) (USEPA,
2000).

2.3.4 Body burden

2.3.4.1 General population

Beta-HCH is the most prevalent HCH-isomer in human fatty tissue. The half-life of beta-HCH after inhalation exposure
in the body is 7.2-7.6 years (ATSDR, 2005). Human biomonitoring studies in the United States showed that median
levels of beta HCH in post-mortem human adipose tissue samples decreased over time (0.45 ppm in 1970 to 0.16 ppm
since 1981) (ATSDR, 2005).

A comparison between body compartments showed median levels of 0.13 ng/g in whole blood and 18 ng/g in adipose
tissue (ATSDR, 2005). According to the results of the National Reports on Human Exposure to Environmental
Chemicals, beta-HCH serum concentrations in the US population have been declining since 1970. For all tested age
groups (12 years and older), the 95™ percentile of beta-HCH serum concentrations on a lipid-weight basis decreased
from 68.9 in the years 1999-2000 to 43.3 ng/g in the years 2001-2002. Concentration levels (2001/2002) in females
were higher (54.5 ng/g) than in males (29.2 ng/g). Highest concentration levels were found in the Mexican Americans
(84.4 ng/g). Comparably low levels were found in the age group 12-19 years (8.44 ng/g) (CDC, 2005). Age-related
increases in the levels of beta-HCH have been observed in several studies and documented by the German Commission
on Biological Monttoring (Ewers et al., 1999).

Comparably high concentrations were detected in human blood serum samples from Romania. Beta-HCH was detected
in all samples (n = 142) with a median concentration of 923 ng/g lipid (range 38-11690 ng/g) (Dirtu et al., 2006). High
concentrations were reported for India due to agricultural use and Malaria control activities. Blood serum samples from
India contained up to 0.02 mg beta-HCH/], whereas adipose tissue contained up to 0.18 mg/kg (Nair and Pillai, 1992).

2.3.4.2 Indigenous population

Beta-HCH concentrations in blood plasma samples from different regions and ethnic groups of indigenous mothers of
the Arctic were 0.04 - 0.11 pg/l (Canada), 0.07-0.56 pg/l (Greenland), 0.12 - 0.53 pg/l (Alaska), 0.31 - 3.1 ug/l Russian
Arctic (maximum level: 11.6 pg/l), 0.16 - 0.21 ng/l (Iceland), 0.05 - 0.09 ug/l1 (Norway, Finland and Sweden) and

0.11 pug/l from the Faroe Islands (AMAP 2004, values given as geometric means, with the exception of Alaska which
are given as arithmetic means). The highest concentrations in blood samples of the indigenous population were reported
for the Russian Arctic.

Comparative investigations of the maternal blood and cord blood of indigenous mothers for beta-HCH in the Russian
Arctic were highly dependent on the residential area. The mothers with the highest exposure (Chutkotsky District) had
blood concentrations (pg/l plasma, geometric mean and range) of 2.0 (0.6 - 7.6) pg/l whereas the cord blood contained
0.8 (n.d.- 8.0) pg/l (AMAP, 2004:2). The variation in body burden for indigenous people may also be due to local
sources in addition to variations in consumption of local marine foods (AMAP, 2004:2).

2.3.5 Exposure of children

Children are at specific developmental stages more vulnerable against chemical substances than adults. It is not known
if children are more susceptible than adults to health effects from exposure to beta-HCH. Placental transfer of HCH in
humans has been well documented (ATSDR, 2005; Falcon et al., 2004; Shen et al., 2006). Beta-HCH is lipophilic and
accumulates in adipose tissue and breast milk. This is another relevant exposure source for children (USEPA, 2000).
Several studies concerning beta-HCH in breast milk are listed in Table 2. It could be shown, that due to restrictions of
use, concentrations are constantly declining.

It can be concluded that beta-HCH concentrations in breast milk are highly exposure-dependent. Whereas in some areas
concentrations are very low, i.e. 13 ng/g in Poland, in other areas i.e. Russia, Ukraine, Romania they are very high
(up to > 800 ng/g). In general it can be expected that in several East European and developing countries concentrations
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are still very high. Especially high concentrations were reported for India and China (Wong et al., 2002) Extremely
high levels were also reported for cotton pickers in Pakistan (UNEP, 2003)

Due to bioaccumulation in the Arctic marine food web, high concentrations were found 1n the breast milk of indigenous
mothers of Arctic regions.

Table 2. Concentrations of beta HCH in breast milk

Country/region Levels Comments References Year
(lipid weight basis)

Germany 0.12 mg/kg Start of Monitoning program First et al. in EFSA, 2005 1984
1984

Germany 0.02 mg/kg Continuous Monitoring since Firstet al. in EFSA, 2005 2001
1984

Spain 024 ng/g 51 samples Hernandez et al. in Wong, 2002 1991

Canada 0.6-0.8ng/g Lower concentration: Mes and Malcolm in ATDSR, 2005 1992
population near Great lakes

Canada 0,02 pug/g 497 samples Newsome and Ryan in Wong, 2002 1992

Brazil 0.27 pug/g 40 samples Paumgartten et al. in Wong, 2002 1992

Russia Murmansk 853 ng/g 15 samples Polder et al. in Dirtu, 2006 1993

Russia 740 ng/g 15 samples Polder et al. in Dirtu, 2006 1993

Nonchegorsk

Ukraine 731 ng/g 200 samples Gladen et a.l in Dirtu, 2006 1993-1994

Czech Republic 71 ng/g 17 samples Schoula et al. n Dirtu, 2006 1993-1994

Kazakstan 221pg/g 33-76 samples Hooper et al., in Won, 2002 1994

Siberian Russia 40 -142 pg/kg Arctic Monitoring Assessment | Klopov et al. 1998, 2000 in AMAP 1994-1995

(geom.means) Programme 2004
Northern Russia 120 -401 ug/kg Arctic Monitoring Assessment | Polder et al. in 1994-1995
(geom.means) Programme AMAP 2004
Australia 0.35ng/kg 60 samples Quinsey et al in Wong, 2002 1995
Afrika, Uganda, 0.005-0.25 mg/kg |- Ejobietal. in 1996
ATDSR, 2005

India 8.83 ng/kg Delhi, Age group: 20-30 Banenjee et al. in Wong, 2002 1997
61 samples

India 0.022 — 0,078 mg/kg | Region under Malana control Dua et al. in ATDSR, 2005 1997

Pakistan 0-0.90 mg/kg Cotton pickers Masud and Parveen, 1998 in UNEP, 1998

2003

Nairobi, Kenya 0.0830-0.026 mg/kg [ Urban population Kinyamu et al. 1998

Japan, Osaka, 543 uglg Estimated use in Japan: 400 Komishi et al. 2001 1972
000 tons

Japan, Osaka, 0.21 pg/g Ban of organochlonne Komshi et al. 2001 1998
compounds in 1970ies

Romania, lassay 640 ng/g 19 samples Covaci et al. in Dirtu, 2006 2000

Czech Republic 56 ng/g 43 samples Cayka and Hajslova 1n Dirtu, 2006 2000

China, 15.96 pg/g Uncontrolled agricultural use Wong et al. 2002 1985

Hong Kong

China, 0.95 ug/g 115 samples Wong et al. 2002 1999

Hong Kong

China, I.11 ug/g 54 samples Wong et al. 2002 2000

Guangzhou

Turkey 149 ng/g 37 samples Erdoorul et al. in Dirtu, 2006 2003

Poland 13 ng/g 22 samples Jaraczewska et al. in Dirtu, 2006 2004

Sweden, 13.64/12.29 ng/g Cases/Controls Daamgard et al. 2006

Copenhagen Cryptorchidism- study
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2.3.6 Information on Bioavailability

Beta-HCH is moderately associated with organic matter in the environment. Uptake by plants and residues in
vegetation as well as by food and feed is well documented (Willet et al. 1998; ATSDR, 2005; EFSA, 2005). Though
beta-HCH is not assumed to be very mobile in soil there have been cases of groundwater contamination in the past
(HSDB, 2006).

In biota, beta-HCH is selectively accumulated in certain tissues (e.g. liver, muscle, fat) and affects several organs
(Willett et al., 1998). It can be concluded that beta-HCH is bioavailable in the environment and in biota.

24 Hazard assessment for endpoints of concern
2.4.1 Human Health

Information on the toxicity of beta-HCH is mostly derived from experimental studies in animals. Compared to lindane,
the data available are limited, especially concerning human data because occupational exposure occurs mainly with
technical-grade HCH and lindane.

Studies of acute/short-term toxicity via the oral route, subchronic and chronic oral toxicity studies and a limited number
of studies of reproductive effects are available. No studies of the toxicity of beta HCH via inhalation and dermal
application have been conducted. There is a lack of dose-response data after oral exposure in all relevant species. For
the present risk profile, the most important findings concerning the hazard assessment have been reviewed. For further
studies and details the more comprehensive toxicological profiles should be consulted (IPCS, 1992; ATDSR, 2005,
USEPA, 2006).

Acute Toxicity/ Neurotoxicity:The concentration range for lethal acute toxic effects is - according to IPCS (1992) -
150 mg/kg to > 16000 mg/kg in mice and 600 mg/kg to > 8000 mg/kg in rats. Symptoms of acute toxicity affect mainly
the nervous system: excitation, hunched posture, rough fur, dyspnoea, anorexia, tremors, convulsions and cramps.

Subchronic toxicity:In a 13-week study in rats, the effects of oral exposure to beta-HCH (0, 2, 10, 50, 250 mg/kg diet)
were investigated. In all dose groups, liver effects were observed. At the highest dose tested (250 mg/kg diet) half of the
animals died following ataxia, progressive inactivity, and coma. Observed effects included growth inhibition, decrease
of red and white blood cells, increase of liver enzymes and liver effects (increase in organ weight, centrilobular
hepatocytic hypertrophy). A decrease in thymus weight (50 and 250 mg/kg) and atrophy of the testes were observed.
The females showed atrophy of the ovaries with impaired oogenests and focal hyperplasiea as well as metaplastic
changes of the endometrial epithelium, which was interpreted as a possible estrogenic action of beta-HCH (van Velsen
etal, 1986). ANOAEL of 2 mg/kg diet (equivalent to 0.1 mg/kg bw/day) was established (IPCS, 1992; EFSA, 2005).

Chronic Toxicity: A long-term study (52 weeks) in rats with 0, 10, 100 and 800 mg/kg beta-HCH in their diet (i.e. 0.5,
5 and 40 mg/kg bw/day) led to liver enlargement and histological changes. Nearly all animals died. The LOAEL was
10 mg/kg diet (Fitzhugh et al., 1950).

A two-generation reproduction study of rats exposed to 10 mg/kg diet resulted in increased mortality and infertility.
The NOAEL was 2 mg beta-HCH/kg diet (equivalent to 0.1 mg/kg bw/day) (van Velsen in IPCS, 1992).

Genotoxicity: Beta-HCH was not mutagenic to bacteria (Salmonella typhimurium strains TA 98, TA 100, TA 1535 and
TA 1537) with and without metabolic activation and did not induce DNA damage in bacteria. Positive results were seen
in an in-vivo rat bone marrow chromosomal aberration study (EFSA, 2005).

Carcinogenicity: Studies of the carcinogenicity of beta-HCH are limited. Several studies in mice were performed, but
their value is limited. On the one hand their duration, due to high mortality, was too short; on the other hand
histopathological evaluations were missing. Studies in rats have been inadequate due to high mortality and small animal
numbers. One study in mice is adequate for an evaluation of the carcinogenicity of beta-HCH. 200 mg/kg beta-HCH in
the diet (equivalent to 40 mg/kg bw/day) for 110 weeks led to liver enlargement, hyperplastic changes and an increase
in benign and malignant tumours in the exposed mice. In a 32 weeks study where 0, 100, 300, 600 mg/ per kg diet were
given to mice, liver toxicity and atypical proliferation was observed in all dose groups (IPCS, 1992). In a 24-week
study in mice - given 0, 50, 100, 200, 500 mg beta-HCH /kg diet - liver tumours and nodular hyperplasia in the highest
dose group was observed (IPCS, 1992). In a 26-month study, liver cancer in mice was observed at a daily dose of

34 mg/kg (ATSDR, 2005). Based on these data beta-HCH has been classified as possible human carcinogen by IRIS -
(Integrated Risk Information System). Studies on the mode of action of carcinogenicity showed no clear initiating
potential of beta-HCH. In one study the hepatocarcinogenic action of beta-HCH was shown with PCBs as promoting
agent (ATSDR, 2005).It was suggested that the neo-plastic response observed with beta-HCH most likely occurs due to
a non-genotoxic mechanism (IPCS, 1992). Beta-HCH has been shown to have tumour-promoting activity.
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The International Agency for Research on Cancer (IARC) classified beta- HCH in group 2B: limited evidence for
carcinogenicity. A positive association has been observed between exposure to beta-HCH and cancer, for which a
causal interpretation is considered by the Working Group to be credible, but chance, bias or confounding could not be
ruled out with reasonable confidence. USEPA has classified technical HCH and alpha-HCH as probable human
carcinogens and beta-HCH as a possible human carcinogen (ATSDR, 2005). The US Department of Health and Human
Services (DHHS) has determined that HCH (all isomers) may reasonably be anticipated to cause cancer in humans
(ATSDR, 2005).

Endocrine mediated toxicity: Degenerative changes in male reproductive tissues and sperm abnormalities in rats and
mice were described (ATSDR, 2005). In a 13-week study, 0, 50, 150 mg beta-HCH/kg diet were given to Wistar rats.
At 150 mg/kg diet, atrophy of the testes in males and increase in uterine weights in females and significantly reduced
weight gains were reported (IPCS, 1992). Several other studies showed effects such as decrease in sperm counts and
sperm abnormalities as well as histological effects on the testes and uterus at high doses of beta-HCH exposure
(USEPA, 2006).

Animal studies and a study with MCF-7 cells showed weak estrogenic effects of beta-HCH.

Reproductive toxicity: Adverse reproductive effects after beta-HCH treatment have been observed in laboratory rodents
and minks (ovarian atrophy, increased length of estrous cycle, disruption of ovarian cycling, decreased ovulation rate n
female, and a decrease in the number of sperm and/or spermatids, degeneration of seminiferous tubules and testicular
atrophy in male animals). Also embryotoxic effects were observed (ATSDR, 2005).

Beta-HCH has been shown to increase fetal deaths within 5 days of birth at a dose of 20 mg/kg/day given to rat dams
(USEPA, 2006).

Immunotoxicity: Mice, treated with beta-HCH (60 mg/kg/day) orally for 30 days showed decreased lymphoproliferative
responses to T-cell mitogens and decreased natural killer eytolytic activity. The NOAEL was 20 mg/kg/day (USEPA,
2006). Cortical atrophy of the thymus was observed at a dose of 22.5-25 mg/kg/day (van Velsen et al., 1986).

Effects in Humans: Adverse effects such as neurophysiological and newopsychological disorders and gastrointestinal
disturbances have been reported in workers exposed to technical HCH during pesticide or fertilizer formulation.
Although beta-HCH is only a minor component of technical-grade HCH, it reached higher levels and persisted longer
in the serum than either alpha- or gamma-HCH. 60-100 % of the total HCH measured in serum was beta-HCH
(0.07-0.72 ppm). Workers suffered from paresthesia of the face and extremities, headache and giddiness, malaise,
vomiting, tremors, apprehension, confusion, loss of sleep, impaired memory and loss of libido. Serum enzyme levels
were enhanced as well as [gM (ATSDR, 2005). Inhalation of HCH (mixed isomers may lead to irritation of the nose
and throat (IPCS, 2006) The observation of serious hepatic effects in animals (e.g., fatty degeneration and necrosis)
suggests that the same results could potentially occur in workers following prolonged occupational exposure.

Beta-HCH levels were higher in the blood of women with miscarriages compared to a control group. Several other
organochlorine pesticides were also higher in these women, and therefore it was not possible to establish a causal
relationship (Gerhard, 1999)

A possible link between human exposure to HCH and breast cancer has been examined in several epidemiological
studies. Most studies showed a weak - not statistically significant - correlation. A non-significant trend between
beta-HCH in serum and cancer risk was observed during a 17-year follow-up of a Copenhagen cohort study

(Hoyer et al , 1998). Blood levels of beta- HCH were higher in women with breast cancer (in the 31-50 age group)
when compared to women without breast cancer (Mathur et al., 2002). In one Chinese study (article in chinese) a
significant association between high beta-HCH concentrations in blood and breast cancer in premenopausal women was
observed (Li et al., 2006).

In another study a possible association between breast milk concentrations of various organochlorne pesticides
including beta-HCH and cryptorchidism was investigated. Beta-HCH was measurable, but not statistically significantly
higher in case milk than in control milk. A combined statistical analysis of the eight most abundant persistent
pesticides, including beta-HCH, showed that pesticide levels in breast milk were significantly higher in boys with
cryptorchidism (Damgaard et al , 2006).

2 4.1.1 Risk characterisation

In 2006 the United States Environmental Protection Agency (USEPA) performed a risk assessment that indicated
potential risks from dietary exposure to the alpha and beta HCH i1somers to communities in Alaska and others in the
circumpolar Arctic region who depend on subsistence foods, such as caribou, seal and whale. The dietary profile
(intake rates) is based on the subsistence food harvest amounts of nearly 180 communities from the Community Profile
Database Version 3.11 dated 3/27/01 from the Alaska Department of Fish and Game Division of Subsistence (data from
1990 to 2001, USEPA, 2006)
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USEPA estimated beta-HCH exposures for Alaskan communities in the range of 0.00043-0.0032 mg/kg bw/day for
female adults, 0.0014-0.010 mg/kg bw/day for children (age 1-6) and 0.00048-0.0036 mg/kg bw/day for children

(age 7-12). The risk is expressed as a percentage of a maximum acceptable dose or reference dose (RfD). A level of
concermn is reached if the dietary risk exceeds 100 % RfD. The RfD for acute oral toxicity is 0.05 mg/kg/day. The RfD
value for intermediate duration is based on a LOAEL of 0.18 mg/kg/day established in a subchronic study in rats and
applying an uncertainty factor of 300 (ATSDR, 2005). On this basis USEPA established a chronic RfD of

0.00006 mg/kg/day by assessing another uncertainty factor of 10 for chronic exposure. RIVM calculated a chronic oral
RID of 0.00002 mg/kg/day for beta-HCH based on a NOAEL of 0.02mg/kg/day for observations of infertility in two
semi-chronic oral studies on reproduction in rats and applying an uncertainty factor of 1000 (RIVM, 2001 in USEPA,
2006).

Levels of concemn are reached if the dietary risk exceeds 100 % RfD. The acute dietary exposure estimates are not of
concern according to USEPA (2006). USEPA’s dietary risk assessment indicates that the chronic dietary exposure
estimates for beta-HCH are above the levels of concern for both low and high end dietary intake estimates. The cancer
dietary risk estimates for beta-HCH are also above the level of concern for both low and high-end dietary intake
estimates. According to USEPA, the risk values (% cRfD) are 620-4700 for adult males, 720-5300 for adult females,
2.300-17 000 for children (1-6 years) and 800-6000 (7-12 years). The estimated cancer risk for adult males is 6.7x10™
to 5.0x10” and 7.7x10™ to 5.8x10° for adult females respectively. It should be noted that a general accepted cancer risk
is 1x10°°. Even though this risk estimation is very conservative due to the basic maximum detected levels it can be
concluded that the dietary risks are of concern. Additionally, it has to be mentioned that the target organ of chronic
toxicity is the liver and it can be expected that HCHs effects might be additive. It has to be considered that the RfD
based on effects on fertility (RIVM, 2001 in USEPA, 2006) is remarkably lower and would be exceeded to an even
greater extent.

As beta-HCH is present in cord blood and breast milk infants may be exposed to the damaging reproductive effects of
HCH inside and outside the womb (USEPA, 2000).

Also, based on the study of Nair et al. (1996), levels of 0.198 mg beta-HCH/I in breast mitk would lead to an intake of
0.1386 mg/1 (700 m! intake) which is almost 100-fold higher than the safe intake of 0.0015 mg/child (5 kg) and only
about three times lower than the LOAEL seen in animal studies (Pohl and Tylenda, 2000). Establishing the chronic RfD
value of USEPA, a safe intake for a child with 5 kg would be even lower (0.0003 mg/kg) and would exceed the RfD
462-fold. Also in other regions intake levels with food and especially with breast milk are of high concern.

Anyway the unique social, cultural, spiritual and economic values of traditional foods have to be considered and strong
efforts should be taken to minimize beta-HCH levels therein (CACAR, 2003).

2.4.2 Environment

Beta-HCH 1s acutely toxic to aquatic organisms. Compared to effect concentrations in algae and daphnia (IPCS, 1992),
fish is the most sensitive taxon. An LC50 of approximately 1.7 mg/l was determined in an acute test (duration 24 hours)
in zebra fish and neon (Oliveira-Filho and Paumgarten, 1997). IPCS (1992) reported an EC50 based on changes in fish
behaviour of 47 pg/l (96 hours) and an LC50 in guppy of 0.9 mg/1 (48 hours). In a prolonged toxicity study (duration 4
and 12 weeks) including histopathological changes, the NOEC in young guppy was 32 pg/l (Wester and Canton, 1991).
Estrogenic activity of beta-HCH occurred in the form of alterations of vitellogenin production, testis atrophy,
hermaphroditism in male and pituitary changes.

It seemed that beta-HCH is not very toxic to birds (IPCS, 1992) but that it may affect reproduction. In female birds with
high concentrations of various organochlorines including beta-FHICH, the body condition of the first and second chicken
in the clutch was poorer (AMAP, 2004).

Monitoring data on effects in Svalbard polar bears revealed a significant negative correlation between retinol and HCHs
(AMAP, 2004). Retinol is essential as it is required in reproduction, embryonic and foetal development, as well as in
vision, growth, differentiation and tissue maintenance.

3  Synthesis of the information

Technical HCH, a mixture of five stable HCH-isomers, contains 5-14 % beta-HCH and was used extensively
worldwide as organochlorine pesticide.

Though usage of technical HCH is currently negligible, releases into the environment may still occur. Local sources
include hazardous waste sites, contaminated sites, stockpiles, landfills, or dumping grounds. Though no quantitative
estimates of these releases exist, the amounts of HCH-residuals in the form of by-products from lindane production
were estimated to range between 1.6-1.9 to 4.8 million tonnes. In addition many of local sources are expected to cause
environmental pollution and are not maintained or controlled appropriately.
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The physico-chemical properties of beta-HCH allow on a global scale for “cold condensation”, but pathways of
alpha- and beta-HCH diverge 1n the environment. Reasons are possibly greater physical and metabolic stability, higher
water/octanol solubility, a lower Henry’s Law Constant and a relatively high octanol-air partition coefficient, which
favours partitioning to organic phases.

According to available data beta-HCH can be considered to be persistent in the environment. Though beta-HCH 1s
biodegradable by various microbial strains under favourable conditions degradation rates 1n field experiments are low
indicating very slow decrease under environmental conditions. Residues of beta-HCH remained for years in treated
plots in several studies. The only determined DT50 values were 100 and 184 days on cropped and uncropped soil under
subtropical conditions. In addition to degradation and plant up-take volatilisation and leaching may also have
contributed to the disappearance of beta-HCH 1n this investigation.

Monitoring data from remote regions far from sources clearly indicate that beta-HCH has undergone long-range
environmental transport. It is suggested that beta-HCH enters the Arctic by ocean currents passing through the Bering
Strait after wet deposition and partitioning into the North Pacific Ocean.

Beta-HCH has a BCF (whole body) of 1 460 based on a laboratory study in fish. However, there are several field
investigations in Arctic marine food webs available that suggest that beta-HCH may accumulate to high concentrations
in upper trophic levels (i.e. marine mammals and birds). Thus BMFs as well as FWMF's were greater than 1. It has
further been demonstrated that beta-HCH 1s found in breast milk of highly exposed indigenous mothers who consume a
subsistence diet. Thus its high bioaccumulation potential is well documented.

Beta-HCH has been shown to be neurotoxic, hepatotoxic, to cause reproductive and immunosuppressive effects and
effects on fertility and reproduction in laboratory animals. .

Monitoring data on Arctic polar bears revealed a negative correlation with retinol concentrations and HCHs, which may
impact a wide range of biological functions.

The International Agency for Research on Cancer (IARC) has classified beta-HCH 1n group 2B, possibly carcinogenic
to humans. Several epidemiological studies indicate that beta-HCH might play a role in human breast cancer, at least
beta-HCH is a known tumour promoting agent. Beta-HCH may adversely affect human health in contaminated areas
and as well in Arctic regions. Based on the available toxicity data of beta-HCH 1t can be concluded that current
concentrations of beta-HCH in food and human milk in these regions are of concemn. The estimated cancer risk
calculated by EPA, though very conservative, seems very high (5.0x1 03 to 7.7x10™)

It has to be taken into consideration that the Arctic population and wildlife are also exposed against a wide range of
other persistent toxic substances, which may act in an additive way. Nevertheless 1t should be emphasized that
traditional foods have unique social, cultural, spiritual and economic value and therefore it 1s strongly recommended to
avoid foods in which beta-HCH levels are of concem.

4 Concluding statement

Though most countries have banned or restricted the use of technical HCH as a pesticide, replacing it in most cases by
the use of lindane, the production process creates huge amounts of HCHs residuals. The continued production and
existing stockpiles of these waste isomers have been a worldwide problem and contribute to the releases into the
environment

Beta-HCH i1s persistent and present in all environmental compartments; especially levels in the terrestrial as well as in
the aquatic food chain give rise to concern to adversely affect human health. High exposure 1s expected in polluted
areas, which are still present around the globe. High exposure o1s also possibly expected as a result of long-range
environmental transport.

Based on the inherent properties, together with estimated daily intakes of beta-HCH of Arctic indigenous people that
exceeds safe intake reference values, and given the widespread occurrence of beta-HCH 1n biota, including in remote
areas far from likely sources, it is concluded that the substance is likely, as a result of its long-range environmental

transport, to lead to significant adverse human health and environmental effects, such that global action is warranted.
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